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CHAPTER ONE 
Sustainable National Parks: balancing competing 
priorities of conservation and recreation 
 
1.1 Background 
 
Environmental conservation and ecosystem sustainability have become major issues for 
human societies. 
Climate change, diminishing forests, high rates of species extinction, degraded 
lands and simplified, weakening ecosystems all indicate alarming depletion and/or 
degradation levels of the natural resources and the environment of our planet 
(Intergovernmental Panel On Climate Change, 2007). Progressively increasing 
anthropogenic activities resulting from an exponential increase in global human 
population is the central cause of these adversely altered natural settings (Kersten et al., 
2000; Bates, 2006). Human activity, particularly in the last fifty years, has transformed 
the planet more radically than ever before (Stolton and Dudley, 2010). The Millennium 
Ecosystem Assessment (2005) indicates that around 60% of the earth’s ecosystem 
services are being degraded or used unsustainably, meaning that the world’s supply of 
clean air, pure drinking water and fertile agricultural soil is under considerable use 
pressure (Goldman, 2010). If the current rate of natural resource consumption and/or 
degradation continues unabated then the threat of irreversible damage to the planet can 
be expected much sooner than previously estimated (McKibben, 2006). For the healthy 
survival of our planet, anthropogenic activities need to be conducted in a sustainable 
manner. Sustainable development can be achieved if the present human population 
meets its needs in such a way that the ability of future generations to meet their needs is 
not compromised (United Nations, 1992). Therefore, the present generation must use 
both renewable and nonrenewable natural resources without jeopardizing the 
requirements of future generations both in terms of quantity and quality for these 
critical resources on which, in many ways, the very future of mankind hinges. 
Natural resources include ecosystems which are important because of their 
functions. Ecosystem functions are settings and processes by which natural ecosystems 
and their integral species sustain and fulfill human life (Daily, 1997) thereby supporting 
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human well-being. These services provide life-sustaining benefits and preserve the 
environment for life on the planet (Barbier et al., 1994; de Groot et al., 2002). 
Biodiversity at genetic, species, population and ecosystem levels make a critical 
contribution to maintaining the efficiency of these ecosystem functions and services. 
Hence, sustained preservation of animal, plant and micro-organism diversity is a core 
requirement of a healthy ecosystem, indeed a task impossible to achieve without 
conserving the habitat of these life forms. Most countries, including Australia, that have 
embraced the sustainable development approach (United Nations, 1992) have 
significantly increased the areas under protection in order to conserve critical habitats 
necessary to maintain resident biodiversity vital for the efficient working of 
ecosystems. Examples of such protected areas include Reserves, Wilderness areas, 
National Parks, Marine Parks, Natural Monuments, Habitat/Species Management and 
Protected Landscape/Seascape. Legislation restricts human activities in such areas.  
Protected areas, or protected habitats, offer numerous unique benefits for species 
and ecological processes that cannot survive in developed/artificially-altered lands 
and/or seas. For instance, some flora and fauna species are highly vulnerable to 
disturbance from human interference and decline in managed and/or artificially-altered 
areas as a result. Examples of such species include flora species that are impaired by 
even light trampling (Cole, 1995); fauna species with social structures that are easily 
disturbed (Kirika et al., 2008); and species vulnerable to pest/invasive species or 
introduced diseases (Daszak et al., 2000). Protected areas provide the required 
shielding and protection of such sensitive and often endangered species within existing 
dense and complex ecosystems, a classic characteristic of protected areas. Thus 
protected conservation areas ensure preservation of biodiversity, which is a critical 
objective of sustainable human development, and endangered fragments of ecosystems 
also receive protection in conservation areas. In places where degradation and 
replacement of natural ecosystems have already been widespread – e.g. densely 
populated cities – and key features are at risk, these fragments provide for the survival 
of species. Species benefit from the breeding, feeding and dispersal places present in 
such protected fragments and are able to avoid inbreeding. Moreover, many plant 
species remain preserved only because their habitat remains undisturbed (Gilligan et 
al., 2007; Canessa et al., 2003).  
Most protected areas are large in size, making possible large species populations. 
In turn, large populations increase the possibility of a particular species remaining 
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genetically viable and able to endure environmental pressures over time, thus avoiding 
extinction (WWF Global Species Programme, 2006). Significantly restricting 
anthropogenic activities in large protected areas creates ideal settings for natural 
ecosystem processes to thrive and persist. At times, ecological processes occurring in 
these areas may be as important as protected individual species and/or habitats (Shultis 
and Way, 2009). For instance, Serengeti National Park in Tanzania and the Masai Mara 
National Park in Kenya protect not only the unique migration patterns of large 
herbivores but also the savannah ecosystem of the region (United Nations Environment 
Programme-Wo, 2008). Moreover, maintaining natural ecosystems, such as coastal 
mangroves, coral reefs and floodplains, has benefits in buffering against natural hazards 
such as storms, flooding and coast erosion (Field, 1999; Badola and Hussain, 2005; 
Dudley et al., 2009). National Parks such as the Tumuacumaque in Brazil are so 
extensive – 3.9 million hectares – that they have the capacity to house viable 
populations of the top predators, migration routes, natural disturbance patterns, and 
importantly, protection for unknown species that are yet to be documented by scientists 
(Stolton and Dudley, 2010).  
Protected areas allow for preservation of forests where logging, agriculture and 
mining are not permitted. Forested watersheds provide higher water quality than areas 
under alternative land uses (Food and Agriculture Organization of the United Nations, 
2003), and a substantial number of protected areas have forested watersheds within 
their geographical boundaries. A survey by the World Wildlife Fund (WWF) and the 
World Bank in 2003 reported that at least one third of the world’s largest cities receive 
a significant proportion of their drinking water directly from protected areas (Dudley 
and Stolton, 2003). Forests efficiently cycle nutrients and chemicals and decrease the 
sediment exported, due to better ecological functioning and effective shielding of soil 
from agents of erosion such as wind and water. In addition, water from forested 
watersheds is not likely to be impaired by pesticides, fertilizers or toxic waste due to 
the absence of any land management (Hamilton, 2008). This compares with lands 
under alternative uses which often have less complete cover leading to relatively more 
soil erosion and sediment in water. Forests also provide protection against natural 
disasters such as flooding, avalanche, landslides and erosion (McShane and McShane-
Caluzi, 1997).  
Protected areas can be a powerful tool for combating climate change by 
increasing the rates of carbon sequestration which are as important as reducing 
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greenhouse gas emissions. Vegetation in protected areas captures and stores carbon, by 
taking up atmospheric CO2 and releasing O2 in exchange. This reduces CO2 levels (a 
greenhouse gas) and increases the proportion of O2 in the atmosphere providing an 
effective climate change mitigation response in addition to all other benefits (Dudley et 
al., 2009).  
Finally, leisure, recreation and tourism are strongly associated with protected 
areas. Most protected areas are legislated to provide recreational opportunities for 
people. For instance, Section 72(4)(e) of the New South Wales, Australia, National 
Parks and Wildlife Act (1974)(NSW), requires of protected areas: “The encouragement 
and regulation of the appropriate use, understanding and enjoyment of each national 
Park, historic site and state recreation area by the public”. Another example of 
legislation that provides legal grounds for public recreational activities in protected 
areas is the U.S. Wilderness Act (1964). Regarding the use of wilderness areas, the Act 
states that they “shall be administered for the use and enjoyment of the American 
people in such manner as will leave them unimpaired for future use and enjoyment as 
wilderness”. Moreover, many protected areas contain places/relics of cultural and 
historic importance. All natural landscapes and seascapes which are used by people can 
be considered as cultural-scapes, implying that protected areas are also culturally and 
spiritually significant for one people or another (Stolton and Dudley, 2010).  
Other social aspects connected with protected areas relate to the recent worldwide 
concern, growing public awareness and a generally positive political will for nature 
conservation. Contrasting with this overall trend however are the minority views of 
groups such as the Fishers and Hunters Party in NSW. Legislative changes introduced 
by the then Premier of NSW, Mr. Barry O’Farrell (Liberal National Party), made 
hunting possible in numerous nominated National Parks in NSW. The Fishers and 
Hunters Party proposed this legislation and have supported the Premier in the Upper 
House where his party required votes for passing legislation. Due to an ongoing inquiry 
about alleged illegal hunting involving the NSW Game Council’s acting chief 
executive (Harris, 2013), the proposed changes were initially delayed and subsequently 
introduced in 2013 (Environment and Heritage, 2014). Shore-based line fishing was 
also agreed to by this government, with the support of the Fishers and Hunters Party. 
Nevertheless, nature-based tourism, recreation and ecotourism have experienced 
significant growth worldwide (Coccossis and Mexa, 2004; Worboys et al., 2005). The 
trend is expected to continue and grow due to increasing environmental/nature 
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awareness in people (Papayannis, 2004) and the expected increase in leisure time for 
most working persons. In 1962, protected areas covered 3% of the earth’s land surface 
(Bushell and Eagles, 2007) and they now encompass 15.4% of the Earth’s land surface 
and 3.4 % of oceans (IUCN, 2014).  However, while the number of protected areas 
around the world has grown they are also coming under increasing pressure from both 
recreationists and governments. Various recreationists groups are voicing demands for 
a range of active and passive recreational activities including four-wheel driving, 
hunting, horse riding, mountain biking, fishing, bushwalking and skiing (Wearing and 
Neil, 2009); and protected area managers are under increasing pressure to become more 
“commercial”, “customer focused” and financially self-sustaining (Wearing and Neil, 
2009).  
In New South Wales, the state government recently amended Sections 
151B(1)(a), 151B(1)(b) and 151B(1)(c) of the National Parks and Wildlife Act 1974 
(NSW). The amendments are aimed to allow commercial activities – although 
accompanied with stringent environmental assessment guidelines (Department of 
Environment, Climate Change and Water (DECCW) NSW, 2010) – to increase tourism 
(all types of visitors who visit protected areas) in Parks and Reserves, perhaps with a 
view to raising revenues from such areas. However, tourism in protected areas is a 
complex issue requiring unreserved prudence and due diligence. Serious adverse 
recreational impacts from visitations/tourism in protected areas on sensitive native flora 
and fauna and therefore on the associated ecosystems are facts that are extensively 
researched, well documented and cannot be overstated (Cole and Trull, 1992; Leung 
and Marion, 1996; Liddle, 1997; Leung and Marion, 2000; Whinam and Chilcott, 2003; 
Turton, 2005; Cole, 2004; Pickering and Hill, 2006). Any unplanned action in protected 
areas can easily translate into serious, inadvertent undermining of conservational 
objectives for short-term economic benefits. Management of protected areas must be 
strengthened to increase their recreational-impact endurance and therefore progress 
their effectiveness in protecting the biodiversity and ecosystems existing within them 
(Newsome et al., 2002; Moore and Walker, 2008). Such initiatives would be better 
advanced sooner rather than later, since studies show significantly increased visitations 
which globally are estimated at about 84 million visits annually to protected areas 
(Pickering and Hill, 2006).  
The reality that mere designation of protected areas does not ensure their 
preservation has now been well understood. Adverse resource impacts resulting from 
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overuse and/or inappropriate management undermine both the conservational and 
recreational objective in protectied areas (Hohl and Tisdell, 1995; Wanhill and Buhalis, 
1999). Management plays a critical role in facilitating attainment of the conservational 
objective expected from conserved areas (McCool et al., 1997; Bruner et al., 2001; 
Gager and Conacher, 2001). It is therefore imperative that protected areas be 
proactively and scientifically managed for maximizing the benefits of conservation and 
for mitigating the degradation and conflict which results from recreational use of 
conserved areas. Balancing the conservation and recreational objectives requires skilled 
management which can be assisted by the development of suitable planning and 
management tools. 
1.2  Study introduction 
This research aims to use potential parameters which could be used as 
measurable indicators reflecting biophysical condition of protected areas such as 
National Parks. Such a step would help introduce or consolidate a “Limits of 
Acceptable Change” (LAC) management framework in conservation areas, particularly 
in Australia since such contemporary management frameworks have not been fully 
embraced here.  
LAC is an established planning approach for managing conservation areas 
including National Parks and Wilderness areas. The framework was first developed in 
the USA, when it was widely recognized that the then used “Carrying Capacity” 
planning framework was excessively reductionistic and inadequate in many ways 
(Stankey et al., 1985). The LAC framework (Section 2.4) is based on the premise that 
some level of change (degradation) is inevitable when recreation or any other human 
activity occurs in conserved areas. Therefore, the core question that the LAC 
framework attempts to address is how much change, reflected and detected through 
states of various indicators, is acceptable. In contrast, the Carrying Capacity framework 
mainly revolves around the question: how many users are too many? The LAC 
management framework advocates involvement of all stakeholders including visitors, 
Park management including ground staff, scientists and bureaucrats in the decision 
making processes of protected area management. However, due to time and resources 
constraints, this study concentrated only on visitors.     
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The study has intertwined physical and social science components. The human 
(social science) component of the research involves a survey of visitors in the study 
area, Royal National Park (RNP), and the attached Garawarra Conservation Area, near 
Sydney, using a questionnaire. Through the medium of a questionnaire survey, visitors 
to the study area can express and convey their preferences, expectations and judgments 
relating to settings and conditions. These include managerial, social and biophysical 
settings connected with the study area and acceptable to these visitors. The information 
collected will be used to create hypothetical benchmarks or standards within a 
hypothetical LAC framework.  
Within the physical component of the study, various aspects of the biophysical 
environment – of which the LAC component would have been captured using the 
visitor survey – are measured and therefore quantified. Comparison of visitor-defined 
benchmarks with the measured physical state of the indicators will then provide the 
basis for assessing biophysical condition of the study area. As a result, the overall 
resource condition would be judged either within or beyond the acceptable conditions 
benchmarks duly formulated in the LAC framework. The biophysical indicators 
selected for this study are: (a) presence of non-native flora or presence of invasive flora 
species, in order to quantify the level of undermining of the conservation objective in 
the study area; (b) presence of litter (rubbish), in order to investigate general visual 
degradation of the natural resource due to recreation; (c) walking track width and other 
accelerated rates of erosion-generated and related degradations, in order to quantify 
degradation occurring due to trampling; and (d) bare ground areas in campsites which 
occur due to trampling and represent adverse recreational impact.  
Part of the information collected in the visitor survey will be used to construct 
Wilderness Perception maps pertaining to the study area. These maps will be used to 
assess the degree of agreement in terms of spatial extents of a perceived wilderness 
areas (represented in the wilderness maps) with spatial extents of such an area 
(Primitive area in this case) identified within a hypothetical Recreational Opportunity 
Spectrum (ROS) map of the study area.  
Initially developed in the USA, ROS is a basis for planning outdoor recreation in 
protected conservation areas. The approach is based on the premise that in natural 
conservation areas recreationists make choices about settings in which to spend leisure 
time, activities to engage in, and kinds of recreation experiences to pursue; and that 
they benefit psychologically and physiologically from such recreational experiences 
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(Clark and Stankey, 1979; Kliskey, 1998) (Section 2.5). A paramount advantage of the 
ROS concept is that managers can use this principle in order to provide for and thereby 
enhance recreational experience by creating zones of certain spatial extents through 
varying combinations of managerial and social settings. Hence, the ROS technique not 
only creates diverse recreational opportunities by providing varying physical, social 
and managerial setting attributes within a conserved area (Kliskey, 1998) but also these 
diverse settings cater to varied recreational tastes both within and between different 
recreational activities (Brown and Haas, 1980).  
Another favorable and important advantage of using the ROS framework is that 
land management operations within a conservation area become simplified. This is 
because managers mostly concentrate on maintaining and managing the different 
setting attributes and activities through facilities, services and regulations. It would 
follow that a better-managed recreational use of the area leads to a better balancing of 
conservation and recreation objectives (Joyce and Sutton, 2009). 
Recreation opportunity setting attributes acquire qualities from nature such as 
vegetation, landscape, topography and scenery; attributes originating due to 
recreational use (levels and types of use); and attributes resulting from conditions 
provided and maintained by management such as facilities, tracks, roads and 
regulations.  In the present study three recreational opportunity classes will be 
delineated; these classes are Primitive, Semi-primitive and Developed. Delineation of 
these Opportunity classes will be based on managerial settings and existing zoning of 
the study area. Other considerations required for development of a detailed ROS map 
will not be considered here since the study is designed primarily to focus on aspects of 
Wilderness or Primitive area/s.  
Another aspect connected with ROS is that perceptions vary among 
recreationalists regarding the mix of attributes that best meets their recreational tastes 
(Kliskey, 1994). Wilderness Perception Mapping (WPM) is a process for detecting 
those characteristics of environmental conditions, including biophysical, managerial 
and social, that cause perceptual constructs of a wilderness area for a certain category 
of visitors (Kliskey, 1995). Such wilderness constructs can be identified, delineated and 
represented on a map. In doing so, as a first step, visitors were surveyed using a 
questionnaire for creating categories such as Strong purist, Moderate purist or 
Neutralist, and Non-purist. The fundamental assumption of the process is that 
wilderness areas (limited to the context of protected areas) are mostly forested areas 
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where human modifications are the least. Therefore, the categorization of visitors is 
based on the level of their tolerance towards modification, manifested through the 
social and managerial settings within an area, for the area to be perceived as a 
Wilderness (Kliskey and Kearsley, 1993). Quantification of this discriminating attitude 
in visitors (tolerance level) is done using a “Purism scale” (Section 2.6). Once visitors 
are segregated using the Purism scale, different spatial extents of a conserved area can 
be delineated to correspond with the perceived wilderness. It would follow that if 
principles of ROS and visitor perceptions are combined to create recreational spaces 
(Primitive area in this case) in conservation areas then more balanced outcomes can be 
expected.  
In this study visitor perception mapping will be developed using methods 
employed by Kliskey (1994) and ROS map and WPM maps will be created using 
computer software (ArcGIS) and other simple mapping techniques. Recommendations 
or management implications will be suggested at the end of this study (Section 6.4). If 
adopted, these recommendations could be used by Park management to improve any 
existing zoning of a Primitive area, thus better balancing the conflicting priorities of 
conservation and recreation. In addition, the research would make possible an 
embedding of a LAC management framework within a recreational plan (from above) 
designed using the ROS and visitor wilderness perceptions management framework 
(McCool et al., 1997). This will be done by defining parameters which are manageable 
attributes of a Wilderness area and are strongly correlated with visitor perception 
mapping.  
As part of this study, elements (indicators) representing the biophysical condition 
of the study area will be assessed for their compliance with the benchmarked 
acceptable standards laid out in the LAC; and Wilderness Perception maps of the study 
area would be compared with the ROS zoning map of the area in order to highlight 
variations, if any, in the delineation of Primitive areas within these two complementary 
frameworks. Together the two components represent a potential approach to balancing 
the competing priorities of conservation and recreation in protected areas.  In addition, 
since LAC, WPM and ROS conservation management frameworks are not presently 
used in the study area, hypothetical models of these frameworks will be prepared for 
this area with the inclusion of any existing zoning. Also, noise emanating from the 
movement of vehicles and from recreating people will be the consideration used for 
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creation of a buffer around each modified area, a requirement within the WPM 
frameworks.    
1.2.1  Managing competing priorities 
 Management of protected areas is a challenging task. Not only do conservation 
objectives have to be met, the government mandate for providing people with 
recreational enjoyment also has to be fulfilled. Balancing such competing and 
conflicting priorities is difficult, and rising numbers of visitors to such areas compound 
the complexity of this problem. This research aims to demonstrate how LAC, ROS and 
WPM, as protected areas management frameworks, could be used by Park managers as 
one of the strategies to address this dual mandate, a task made more problematic by 
increasing use pressure on resources. The study aims to investigate whether concurrent 
attainment of conservation and recreational objectives could be achieved through the 
use of such management frameworks.  It is hoped that the indicators of biophysical 
conditions which would be used in this research will be able to show how a pragmatic 
balance between attainable conservation ends and visitor expectations within a LAC 
management framework could be accomplished. In addition, the project aims to 
incorporate visitors’ perceptions of Wilderness in order to advance recreational 
opportunity settings within a Wilderness or a Primitive area. It could be hoped that such 
a development will improve levels of personalization of recreational settings within a 
ROS framework, and therefore can be expected to improve visitor experience.      
1.3  Study aims and research questions 
 
The aim of the study is to demonstrate that inputs from protected area visitors 
could be solicited and incorporated in the decision making processes of protected area 
management in order to improve the balance between conflicting demands of recreation 
and conservation using contemporary management frameworks. The attempt here is to 
follow the processes laid out in the LAC and WPM management frameworks wherein 
stakeholder consultations are central. The rationale for such an undertaking is the 
known absence or under-utility of such established frameworks in the present-day 
management of protected areas in Australia, particularly in the study area RNP. The 
following aims and research questions represent an effort to address some of the most 
common issues faced by management of protected areas through the frameworks of 
LAC, ROS and WPM. 
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Aims: 
1) To determine whether the LAC indicators of non-native species, litter, trail 
width and bare ground areas in camping sites in RNP adhere to the minimum 
acceptable standards expected by RNP visitors;   
2) To establish visitors’ perceptions relating to wilderness in protected areas in 
order to create the visitor categories of Purist, Semi-purist, and Non-purist;  
3) To delineate areas in RNP which closely correspond to perceived wilderness by 
the visitor categories of Purist, Semi-purist and Non-purist;   
4) To create a hypothetical zone map using principles of ROS, taking into account 
any existing zoning in order to broadly reflect anthropogenic modifications 
existing in RNP, naming these zones Developed, Semi-developed and Primitive 
areas; and 
5) To compare the hypothetical ROS map with the delineated area that represents a 
perceived wilderness for all visitor categories in order to suggest any potential 
improvements to the created ROS.   
Research Questions: 
Two main research questions relate to these aims. 
1) How could visitors to protected areas be involved in framing minimum 
acceptable standards within a LAC management framework for these areas? 
 
2) Can perceived wilderness areas (non-wilderness designated) exist or be created 
in National Parks? If so, would such areas help to balance the competing 
priorities of recreation and conservation?  
 
1.4  Structure of the thesis 
 
Following this introductory chapter, the next Chapter reviews the literature on 
various management frameworks used in the administration of protected areas. Since 
the prime focus of this study are the LAC, ROS and WPM management frameworks 
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including the LAC indicators selected for this study, these frameworks are described in 
more detail. A brief history of Australian protected areas sets the backdrop in the light 
of which relevant facts about protected areas in Australia are also presented.  
Chapter 3 has two parts, the first being a description of the study area of RNP 
with its history, including activities of the early Park management; and the natural 
settings of the Park. The second half of the chapter details the methodology used in this 
research, and refers to relevant literature that provides the rationale for selecting the 
chosen methodologies.  
Chapters 4 and 5 provide details of the visitor survey and measurements of 
physical environmental parameters conducted in the study area. Survey results covered 
in Chapter 4 detail the survey outcomes based on numerical results relating to various 
survey aspects including visitors’ motivations for visiting RNP; general attitudes held 
by visitors towards conservation; issues connected with LAC and WPM; and other 
general demographic issues and protected area visitation questions. Estimates of the 
physical environmental parameters of non-native flora species, litter, trail width and 
bare ground area in camping sites are presented in Chapter 5. These estimates 
numerically represent the actual resource condition.  
Chapter 6 discusses results of the visitor survey and physical environmental 
parameters in order to provide evaluations which may have implications for Park 
management. Here formulated LAC benchmarks are compared with actual estimates of 
the physical environmental parameters to judge if they adhere to visitors’ standards. In 
addition, the bases for delineating WPM maps are finalized and possible explanations 
connected with results of other general survey inquiries are offered. The “Management 
implication” section of the chapter provides potential management strategies based on 
the study findings.  
Chapter 7 is the thesis conclusion. It provides responses to the key research 
questions and suggests possible future research directions resulting from the study. 
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CHAPTER TWO 
Contemporary conservation management frameworks: 
A review  
The purpose of the chapter is to briefly review the literature describing the 
theoretical aspects and background connected with the study. The chapter begins 
by highlighting the importance of protected areas and then proceeds to a brief 
history of protected areas mainly in Australia. Following this some important 
protected area management frameworks are presented. The LAC, ROS and 
WPM management frameworks are described in more detail, as are the LAC 
indicators, since these are the main focus of the study. In describing the 
management frameworks the reasons for adopting the LAC, ROS and WPM 
frameworks are also indicated.      
2.1  Introduction 
A certain critical mass of natural, undeveloped areas is indispensably required for 
the healthy existence of life on our planet Earth (Stolton and Dudley, 2010) and 
protected areas fulfill this requirement. Relatively pristine conditions prevail in such 
areas because of the legal restrictions which acutely limit most commercial 
anthropogenic activities (Bates, 2006). Presently, about 15.4% of the total Earth’s land 
surface is conserved through protected areas for the benefit of mankind (ICUN, 2014). 
The World Commission of Protected Areas states the significance of protected areas in 
the following words: 
“We see protected areas as providers of benefits beyond boundaries – beyond 
their boundaries on a map, beyond the boundaries of nation-states, across 
societies, genders and generations.”  (WCPA, 2005, p. 5) 
If the benefits associated with nature conservation were to be assessed in the light 
of the serious adversities which could eventuate due to climate change then indeed 
most would conclude that protected areas are vitally important for the survival of 
mankind on the planet (e.g. Leung, 2012; Lemieuxa et al., 2011; Stolton and Dudley 
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2010). Hence, it could well be expected that nature conservation – through protected 
areas – could potentially be the focus of future national and international sustainability 
policies and laws. By the same token, it is also well understood that merely designating 
areas as protected does not ensure their preservation (Hockings and Phillips, 1998; 
Gager and Conacher, 2001; Leverington and Hockings, 2004): they need to be 
proactively and effectively managed. Studies have shown that the effectiveness of 
reserves, a type of protected area, in protecting biodiversity is significantly enhanced 
even when the most basic of management activities are implemented (Bruner et al., 
2001).  
Ideally, a conserved area should have little or no human interference thus 
allowing natural forces to nurture life by driving ecosystems that reside within the 
boundaries of the protected area (Hendee et al., 1978). However, a variety of pressures 
make management of conservation areas a necessity. Such pressures include increasing 
demand for land and water resources due to increasing human populations (Goldstein, 
1976; Player, 1995; World Commission of Protected Areas (WCPA) Strategic Plan 
2005-2012), and increased degradation in conserved areas due to increasing visitations 
and irresponsible tourism (Pickering and Hill, 2006; Turton, 2005; Cole, 2004; 
Coccossis and Mexa, 2004). Moreover, management of conserved areas is also 
important since often, in both developed and developing countries, resources and 
financial allocations for managing such areas are limited or in many cases inadequate. 
Under these circumstances only effective management can lead to attainment of crucial 
management goals such as setting of priorities, defining and maintaining standards, and 
designing and promoting better management practices and policies (Hocking et al., 
2000). 
As a related matter and in addition, it has been predicted that the present Global 
Financial Crises will be prolonged and that recovery out of the downturn will be 
sluggish (Organisation for Economic Co-operation and Development, 2010). 
Considering the bleak global financial position, fresh financial support for environment 
conservational efforts would seem uncertain at both local and international levels. For 
example, in New South Wales, Australia, the National Parks and Wildlife Service 
(NPWS) has characteristically experienced persistent under-funding. Moreover, it 
appears that in the recent past NPWS has received declining budgets against a backdrop 
of increasing geographical area being added under its management (Sussan, 2010). 
Consequently, managers of natural areas including National Parks (Parks) are under 
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growing pressure to justify expenditure on activities that do not generate an economic 
return, meaning that funds for conducting conservation management activities are not 
readily available.  
2.2  A brief history of protected areas in Australia   
Over many centuries the notion of protected areas has remained integral to the 
Aboriginal culture (Worboys et al., 2005). Dame Mary Gilmore, who was a member of 
one of the first European families settled in the Wagga Wagga area, observed this 
importance of protected areas – what the Aboriginals now call country – and she wrote: 
 “Beside the fish, where there were deep valleys, running water and much timber, 
the natives invariably set aside some parts to remain as breeding places or animal 
sanctuaries. Where there were plains by a river, a part was left undisturbed for birds 
that nested on the ground. They did the same thing with lagoons, rivers and billabongs 
for water birds and fish. There once was a great sanctuary for emus at 
Eunonyhareenyha, near Wagga Wagga. The name means The breeding-place of the 
emus – the emus’ sanctuary” (Rose 1996, p. 50).  
However, the modern concept of National Parks initiates from the inception in 
1872 of the world’s first National Park, the Yellowstone National Park, in the USA 
(Wescott, 1993). Australia’s first national Park, the Royal National Park, was declared 
in 1879. Although these areas were protected their creation was mainly to make 
available recreational opportunities to the public (Hall, 2000). RNP then had 
ornamental lawns and gardens, zoological gardens, racecourses, a cricket oval, rifle butt 
or artillery range, exercise and encampment areas for Military or Naval forces and 
bathing places (Goldstein, 1976).  Table 2.1 presents some of the important events in 
the history of protected areas. 
Table 2.1 Important events in the history of protected areas 
Year  Event 
1872 Creation of the Yellowstone National Park, USA (world’s first National Park) 
1879 Australia’s first National Park, Royal National Park established 
1891 Belair National Park, South Australia created 
1893 Creation of the Australian Association for the Advancement of Science with an agenda 
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to establish reserves for the protection of flora and fauna 
1898  Wilsons Promontory and Mt Buffalo National Parks, Victoria declared   
1908 Witches Falls National Park, Queensland declared 
1909 Wildlife Preservation Society of Australia formed, headed by David Stead 
1915 Russell Falls and Mt Field National Park, Tasmania, declared 
1915 Lamington National Park, Queensland, declared 
1972 Concept of sustainable development advocated at the UN-sponsored conference 
1972 World Heritage Convention established 
1974 Great Barrier Reef Marine Park (Queensland) declared 
1977 Uluru-Kata Tjuta National Park declared  
1979 Kakadu National Park (Stage I) (Northern Territory) declared 
1997 60 million hectares of Australia reserved as protected areas. 
2007 18.8 million square kilometers or 12% of the Earth’s land surface under protection 
Sources: Bushell and Eagles, 2007; Worboys et al., 2005; Eagle and McCool, 2002 
In Australia, post-World War 1, many bushwalking clubs become keenly 
interested in conservation. These clubs supported the conservation of wilderness and 
encouraged the movement for creation of more National Parks. This movement was 
also aided by the formation of agencies to maintain Parks (Worboys et al., 2005). Ever 
since the world’s first national Park was established in 1872, forms of Park 
management processes have existed (Rick, 1984). However, Park management 
objectives have evolved since, primarily due to much greater emphasis on nature 
conservation, and because of experiences acquired from use of different Park 
management policies and practices resulting in better understanding of benefits and 
limitations associated with such processes. In addition, management policies have been 
shaped to a certain extent by changes in the nature of recreational demand and 
substantial increase in visitations over the years. Most Parks in Australia have been 
declared in the last 35 years or so. For instance, in 1968, Australia had 9.5 million ha of 
protected areas, by 1996 this figure reached 59.7 million ha (Young, 2000).   
Conservational aims cannot be accomplished merely by increasing natural areas 
under protection. Management of protected areas is equally important since many 
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issues threaten the values of protected areas. These issues include non-native flora and 
fauna species, erosion, litter, pollution, edge effects, vandalism and illegal collection 
(Worboys et al., 2005). Many of the listed issues are a direct adverse impact of 
recreation in protected areas. Therefore it is imperative that management of visitors and 
their impacts is effectively managed. The following section describes some of the 
important protected area management frameworks with most emphasis on LAC, ROS 
and WPM along with LAC indicators.   
2.3  Management of protected of areas 
Protected areas are managed to preserve resident natural ecosystems and biodiversity 
while concurrently allowing for visitor use and experience thereby ensuring the 
sustainability of such areas for the present and future generations.   
Initial Park management models in the USA used the Carrying Capacity 
framework (Wagar, 1964), which is based on biological models relating to the capacity 
of natural resources to sustain a given number of animals in a particular area (McCool, 
2005). In agriculture the principle is used to avoid overstocking of domestic animals, 
which may lead to degrading of resources due to impacts such as depletion of food 
plants, invasion by weeds, changed flora composition and soil compaction and erosion 
(Ovington et al., 1974). In this model, overstocking of domesticated animals in a 
certain food-rich area would lead to unsustainable consumption of the food resource by 
the animals and such over-exploitation of the natural resource would produce adverse 
environmental impacts.  If Carrying Capacity norms were applied to this example and 
animal numbers were kept within the Carrying Capacity of area – i.e. the resource 
consumption level maintained at less than or equal to the replenishment rate of 
renewable resources such as fresh food and drinking water – then both the animal 
species and the food resource would exist sustainably and environmental degradation 
would be minimized. Carrying Capacity is a quantitative term which attempts to answer 
the question: “How many is too many?” However, such models did not transfer well 
into wilderness or conservation management since here the issue is not the number of 
users but the impacts those users can have (use-driven degradation) on the 
environmental condition in a protected area and on the quality of experience of other 
visitors (Leung et al., 2000). Environmental degradation due to recreational use is 
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related not only to visitor numbers but is also connected to visitor attitudes and 
behavior.  
In 1970, scientists in the Forest Service’s Wilderness Management Research Unit 
(Missoula, Montana, USA) were contacted by the US Park authorities for help in 
ascertaining recreational Carrying Capacities of different protected areas with a view to 
improving their management. However, the scientists realized that such an endeavor 
would consume a substantial part of the available resources since each area is unique 
and hence carrying capacity would differ for each of them. Considering the excessively 
reductionistic character of the Carrying Capacity framework, and growing recreational 
demand in natural areas, scientists developed the Limits of Acceptable Change (LAC) 
management framework (Stankey et al., 1985; Cole and Stankey, 1997). LAC is based 
on the premise that any recreational use in protected areas leads to some change, and 
hence conservation management must focus on how much change is acceptable – a 
consensus between all the stakeholders (e.g. managers, recreationists and scientists) – 
and not on how many users are too many.         
Since 1980, when the LAC process was first suggested and implemented in the 
USA, many other related management frameworks have been developed, for example, 
the Carrying Capacity Assessment Process, Visitor Impact Management (VIM) and 
Visitor Experience and Resource Protection (VERP). These frameworks are similar and 
were developed for recreational management in protected areas in order to balance 
conservation and recreational objectives. However, of all the frameworks LAC has 
gained the widest support and approval among managers (Cole and McCool, 1998).  
Scientists at the Forest Service’s Wilderness Management Research Unit 
(Missoula, USA) where LAC was developed had first devised the Recreational 
Opportunity Spectrum (ROS) framework (Clark and Stankey, 1979). The LAC 
framework is an extension of the ROS, with both systems working in conjunction and 
complementing each other. Using ROS the landscape is divided into zones from 
primitive to developed, and the LAC method estimates the acceptability of the resource 
condition within the zones using indicators against a defined set of conditions 
acceptable to stakeholders. Both LAC and ROS have been tried, tested and are well 
appreciated in the USA (Alexander, 2008). For instance, LAC has been applied in the 
Hells Canyon National Park (USA) and Yoho National Park in Canada (Prato and 
Fagre, 2005). In addition, recent studies in Australia favour the use of LAC in concert 
with other management frameworks such as “Thresholds of Potential Concern” 
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(Kerrylee et al., 2013). An additional cotemporary recreational management framework 
is that of Wilderness Perception Mapping (WPM) (Kliskey, 1998). This paradigm is 
relatively new but has been successfully implemented in New Zealand. WPM is an 
extension of ROS and is used to delineate perceived wilderness areas in protected 
areas. The framework is useful in improving the zoning (ROS) of wilderness areas.  
Visitor planning frameworks have not been well utilized in Australia. 
Occasionally ROS and LAC with VIM or other frameworks have been applied in a few 
protected areas with customized purposes (Moor and Hockings, 2013). Management 
efforts have been reported to fall short in identifying the factors that affect management 
outcomes (Jacobson et al., 2012). Therefore, with a view to test the validity of 
contemporary protected area management methodologies in Australian settings, LAC, 
ROS and WPM were selected. LAC and WPM extend and complement ROS with the 
former focusing on curtailing user impacts and the latter providing an additional basis 
for improving the zoning of primitive areas. Moreover, it was thought that these 
management frameworks were the most suitable frameworks which could be used to 
answer the study research questions.          
The following sections describe the contemporary conservation management 
paradigms of “The Limits of Acceptable Change”, “The Recreational Opportunity 
Spectrum” and “Wilderness Perception Mapping”. Chronologically, ROS was 
developed before LAC and thereafter WPM.  However, here LAC is described first 
since LAC can be used independently or in conjunction with other management 
frameworks. 
2.4  Limits of Acceptable Change  
LAC is a framework for managing protected areas (Stankey et al., 1985). It is an 
improvement and a major alternative to the previous Carrying Capacity conservation 
management approach. In this section, the LAC framework is described and explained, 
and its application into procedures adopted within this study of RNP is outlines. 
Although the Carrying Capacity framework is an intuitively appealing concept 
and has been well cited in literature (Ovington et al., 1973; O’Reilly, 1986; Hunter and 
Green, 1995), the concept was difficult to implement in practice (Stankey and McCool, 
1984). The principle was useful, however, in encouraging discussion about recreational 
impacts in protected areas.  
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In 1985, the LAC system for wilderness planning was first published by the 
United States Department of Agriculture Forest Services (Stankey et al., 1985). The 
scientists involved in the project believed that more importance needs to be given to 
setting of objectives in protected areas, and that objectives have to be specific, 
attainable and pragmatic. Also, they observed that objectives should describe final 
outcomes instead of means, i.e. the types of conditions that must be maintained in 
protected areas rather than management actions (Cole and Stankey, 1997). 
Accordingly, the LAC framework was developed, published and implemented. 
Stankey et al. (1985) described the LAC process in nine steps (Figure 2.4.1). 
These nine steps comprise four main components: (i) the description of pragmatic 
acceptable resource and social conditions expressed in terms of measurable parameters; 
(ii) estimation and deviation of the present resource conditions from that deemed to be 
acceptable; (iii) identification of management actions required to achieve acceptable 
conditions where required; and (iv) implementation and monitoring of management 
actions for their effectiveness in achieving acceptable resource and social conditions.      
 
  
            
 
                    
 
 
 
 
Fig. 2.4.1   The nine steps of the LAC planning processSource: US Department of 
Agriculture Forest Service, General Technical Report INT-176  p.3 
The nine steps presented in the figure above are briefly described below; a more 
detailed consideration of each step is then presented. 
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Step 1: “Identify issues and concerns”. 
In this step management clearly and consistently identifies those public issues 
and managerial concerns that relate to distinctive features and characteristics of 
any part of a protected area that requires management action. 
Step 2: “Define and Describe Opportunity Zones” 
This step defines the opportunity classes/zones for the entire protected area. An 
opportunity class provides a detailed inventory of the kinds of resources and 
social conditions acceptable for that class/zone and the type of management 
activities considered appropriate.  
Step 3: “Select Indicators of Resource and Social Conditions” 
In this step indicators that individually or in combination describe the overall 
conditions of a particular opportunity class/zone are identified.  
Step 4: “Inventory Existing Resource and Social Conditions” 
The purpose of this step is to physically quantify resource condition and assess 
the social conditions that normally exist within any particular opportunity 
class/zone.  
Step 5: “Specify Measureable Standards for the Resource and Social Indicators Selected 
for each Opportunity Class” 
In this step, quantitative and specific measures are assigned to the indicators in 
order to set acceptable limit standards for resource and social conditions.   
Step 6: “Identify Alternative Opportunities Class Allocations Reflecting Area Issues 
and Concerns and Existing Resource and Social Conditions” 
The aim in this step is to decide what resources and social conditions – i.e. in 
terms of specific standards – are to be maintained or achieved in different 
classes of a protected area. This step involves analysis of the inventory data 
collected in Step 4, in the context of the issues and concerns identified in step 1.  
Step 7: “Identify Management Actions for Each Alternative”                                         
In this step the deviation, if any, from the acceptable change standard is ascertained, i.e. 
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current condition (Step 4) is compared with the standards (Step 5) to identify where 
problems exist and what remedial action could be taken. 
Step 8: “Evaluation and Selection of a Preferred Alternative” 
In this step the allocation of opportunity class and the selection of a management 
program are finalized. 
Step 9: “Implement Actions and Monitor Conditions” 
This step is the implementation of the management action derived through the 
LAC process. This step also involves periodic, methodical feedback on the 
performance of the management action.   
1. Identify issues and concerns 
The first step involves the identification of relevant public issues and 
management problems. Typically, issues warranting management attention 
relate to identification of distinctive natural features and characteristics of a 
protected area, and/or they relate to problem/s associated with the human use 
of the natural resources of a protected area (Shafer et al., 1998). The initiation 
of this step might, for instance, involve meetings between interested citizens, 
volunteers, researchers and managers (Ritter, 1997). Alternatively, researchers 
or managers might survey visitors by using the questionnaire method to receive 
their perceptional inputs relating to both natural resource state and use/visitor 
management concerns. The purpose of the step involves identifying issues and 
concerns using the process of public involvement (and involvement of other 
stakeholders) and the product of the process could be a narrative write-up 
detailing concern/s and highlighting those requiring management’s special 
attention. Finally, LAC is an issue-driven process, or an issue-triggered 
process. Issues identified in the first step are addressed methodically through 
the process.  
Application: The research in RNP involved meetings/consultations with 
managers and volunteers of RNP to understand and receive inputs relating to 
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their Park management concerns. Both managers and volunteers were mainly 
concerned about weeds and erosion-driven degradation of trails in the Park.     
2. Define and describe Opportunity zones       
Most protected areas of sufficient size contain a diversity of biophysical 
features i.e. many quantitative and qualitative assortments of vegetation, 
wildlife, landscape, topography and scenery. An opportunity class/zone is a 
combination of a certain biophysical environment and human induced social 
(activities and presence of other humans) and managerial (access, 
developments and regulations) settings. A collection of different opportunity 
classes within a protected area is a spectrum of opportunity classes. When 
viewed in the context of recreational use of a protected area the opportunity 
spectrum is termed “Recreational Opportunity Spectrum” (ROS) (Clark and 
Stankey, 1979). Section 2.5 describes the ROS concept in detail. 
The advantage of the hypothetical opportunity class classification system 
is that by considering biophysical, social and managerial settings, a range of 
conditions can be envisioned which managers deem (pragmatically) should be 
maintained or restored in an area. Moreover, the opportunity classes provide a 
framework to test the appropriateness of indicators (Step 3), standards (Step 5) 
and management actions (Step 7) (Ramsar Convention Secretariat, 2011). The 
purpose of the step involves defining opportunity classes in order to provide 
and maintain inter- and intra- protected area diversity. The process involved in 
the step is review of information collected in “Step 1” and placing of 
opportunity classes with respective names and numbers. The product of the 
process step could be a narrative with detailed description of resource, social 
and managerial settings.  
Application: In applying the second step to RNP, three Opportunity 
zones were identified to create a hypothetical ROS based on anthropogenic 
developments in the Park (details in Section 3.9). The Garawarra State 
Conservation area was considered to be “Primitive” area (Section 3.2.6). All 
areas which have facilities for Park visitors were zoned as “Developed”, and 
the area which did not lie in either of the mentioned zones was “Semi-
developed”. 
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3. Select indicators of resource and social conditions 
Indicators are elements of biophysical, social and managerial settings 
representative of the conditions prevalent in an opportunity class. They can be 
used to reflect whether or not acceptable conditions exist within a class. 
Because it is impossible to measure the condition and changes of every single 
aspect of a natural protected area, a few indicators are normally selected. 
Indicators selected should be relevant to the conditions specified by the 
opportunity class, easy to measure quantitatively and cost-effectively, must 
reflect changes occurring due to recreational use, and must be responsive to 
managerial control (Merigliano, 1990; Moore et al., 2003; Landres, 2004). An 
individual indicator may not adequately represent conditions prevailing 
throughout an entire opportunity class (Cole, 1983). Hence, an appropriate 
number of indicators must be selected in order to monitor conditions within an 
opportunity class. The process here involves reviewing information collected in 
Step 1 and Step 2. The product of Step 3 is confirmation of indicators which 
reflect conditions existing within a class and which would effectively respond 
to managerial actions.   
Application: Based on a review of recreation ecology and inputs 
provided by RNP managers and volunteers, four indicators were selected for 
this study (Section 2.4.1). The indicators represented the most common issues 
connected with recreation in conservation areas.               
4. Inventory existing resource and social conditions  
LAC Step 4 is inventory preparation of the existing conditions using the 
indicators selected in Step 3. The process can be time-consuming and 
expensive. Much of it is guided by the indicators selected in the initial phase of 
the process. For example, if air quality is a concern, particularly near campsites 
due to burning of wood for campfires, and levels of particulate matter is 
selected as an indicator, then the inventory would focus specifically on these 
aspects only i.e. where and what data will be collected. The inventory process 
helps managers establish pragmatic and attainable standards. Therefore, it must 
be conducted in an objective and systematic manner. The purpose of the step is 
to establish existing standards which is a critical input needed to decide where 
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and what management actions will be needed. The process produces an 
inventory using indicators and the product of the process is a database of 
inventory items reflecting existing conditions in a protected area. 
Application: A questionnaire survey was conducted in RNP to collect 
visitors’ responses relating to social settings in the Park. In addition, in order to 
inventory the present Park condition, physical measurements were taken in the 
study area to quantify the physical state of trails, bare ground areas in camping 
sites and the presence of litter. The quantity of non-native flora species was 
obtained from the existing RNP Plan of Management. 
5. Specify measureable standards for the resource and social indicators selected for 
each opportunity class 
Step 5 of the LAC process involves setting of standards. Here the range of 
conditions considered acceptable for each indicator is identified. For instance, 
how much erosion (soil loss) on walks and bicycle trails is acceptable? How 
much litter/rubbish should be allowed to accumulate before management action 
is initiated? How many more or fewer encounters in a semi-primitive class are 
acceptable? Setting up of quantitative specific measures as standards is a 
collaborative process within the LAC process. Inputs from all stakeholders 
(e.g., scientist, resource managers, volunteers, visitors and others) are 
considered before setting standards which are achievable and safeguard the 
critical objective of conservation while accommodating/allowing recreational 
use of conservational areas. The purpose of the step is to provide an evaluation 
criterion allowing comparison of existing conditions with those deemed as 
acceptable for each indicator for each opportunity class. The process conducted 
in the step is the analysis of inventory data within the context of the 
opportunity class framework. The product of the process is a table of specific 
quantifiable measures which reflect condition/s for each indicator in each 
opportunity zone. 
Application: As part of this step, information received from visitors, 
relating to their aspired wilderness settings in terms of both managerial and 
social settings, and the quantification of the physical state of the LAC 
indicators, provided a basis for establishing generic benchmarks (Sections 5.2 
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to 5.6 and Sections 6.1 to 6.3.5). These benchmarks were not specific to any 
Opportunity zones and were applicable to the entire Park. 
6. Identify alternative opportunities class allocations reflecting area issues and 
concerns and existing resource and social conditions 
Most issues can be managed in more than one way and this applies equally to 
issues and concerns connected with protected areas. Step 6 is the process of 
identifying some of the different types of possible management alternatives 
that could be used to remedy issues identified in Step 1 by using information 
from Step 4. While considering options, managers could involve interested 
citizens, volunteers or other stakeholders in exploring how well various 
opportunity class allocations address competing interests, concerns and values. 
Care must be taken to ensure that pristine conditions are not disturbed due to 
any managerial action as, once lost, such conditions are very difficult to 
recover in any reasonable time period. The purpose of the step is to advance 
the process of defining what resource and social conditions will be maintained 
in different parts of a protected area. In addition, the aim here is also to involve 
other stakeholders in the evaluation of alternatives. The process is to review 
information generated in Step 1 (issues and concerns), Step 2 (opportunity 
classes) and Step 3. The products of the process are maps and tabular 
summaries of possible alternatives and redefined opportunity classes.  
Application: Based on the outcomes of the RNP study, a refinement of 
the Primitive zone was suggested (Section 6.4.3). In addition, various other 
recommendations (Section 6.4) were made for management of the Park. 
7. Identify management actions for each alternative 
In Step 7 managers consider what actions need to be taken to achieve the 
conditions specified by each alternative (Step 6) and estimate the cost and 
appropriateness of implementing these actions. The alternative allocations 
proposed in Step 6 are the first step in the process of developing a preferred 
option. In Step 7 the process is advanced further by framing cost and benefit 
reports for each of the alternatives.  The purpose of Step 7 is to evaluate the 
cost (broadly defined) of implementation for each alternative and advancement 
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towards selecting a specific program of action. The process used in the step 
involves analysis of the alternative management actions in order to achieve 
acceptable conditions. The product of the process is a map with demarked 
areas where management action/s is needed along with the option best suited 
for that purpose.  
Application: In applying the LAC framework to RNP Section 6.4 
describes in detail the various management actions which were suggested 
based on the conclusion of this study. Also, four maps were developed: a 
hypothetical ROS of the study area, and three maps depicting area in the Park 
which could represent a perceived wilderness for different categories of 
visitors. 
8. Evaluation and selection of a preferred alternative 
This is the phase wherein one of the above analyzed alternatives (Step 7) is 
selected as a preferred option to remedy the identified issues (Step 1). With the 
cost and benefit analysis before them managers and other stakeholders decide 
which would be the “best” option to achieve the targeted results. Deciding the 
best option is not always easy. However, a well-developed cost and benefit 
analysis in conjunction with stakeholder inputs help to eliminate many 
relatively unfeasible options. Hence, considering the feasibility, adequacy and 
cost effectiveness of the each option managers finalize a single preferred 
option. The purpose of Step 8 is to decide on one final option from all possible 
options proposed in Step 6. The process used in the step involves analysis of 
each cost and benefit report relating to each alternative and the product of the 
process is a selection of a management program as the “best” or the preferred 
option.   
Application: Actions taken within Step 7 were considered to be 
implementation of both Step 7 and Step 8.   
Step 9. Implement Actions and Monitor Conditions 
With the “best” option finalized (Step 8) managers articulate a policy and make 
it functional. A monitoring program is instituted concurrently to assess 
progress – how well management actions are working – and to highlight any 
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rectifications if required. Monitoring done in a systematic and periodic manner 
is a key component of the implementation phase. It allows maintenance of 
formal records relating to resource, social and managerial conditions which 
over time reflect changes occurring due to management actions. Monitoring 
priorities must be scheduled in such a way that areas where changes to resource 
and social conditions are the greatest receive more attention than areas which 
are close to acceptable changes i.e. the monitoring program must be well 
balanced. Moreover, management should also remain aware of and alert to the 
possibility that external settings changes – i.e. outside protected area 
boundaries – could potentially affect resources and social conditions within a 
protected area. The purpose of the step is to implement the selected alternative 
and institute a monitoring program. The process used in the step involves 
recording periodic monitoring updates reflecting condition and changes of 
resources in addition to social and managerial changes. The product of the 
process is a summary of relationship between managerial actions and changes 
occurring as a result, with recommendations to help improve management 
actions. 
Application: This part of the LAC is pending. It is hoped that the Park 
authorities will consider implementing the recommendations made in this study 
and would monitor the consequence of these actions thereafter. 
The following section describes the four LAC indicators selected for this study 
with the purpose of highlighting the conservational significance of these indicators. The 
indicators were considered by only one group of stakeholders, namely visitors. 
2.4.1 LAC Indicators: Non-native flora species, Litter, Trail width and Bare 
ground area in campsites 
The above four LAC indicators were selected for this study since these represent 
the most typical issues connected with adverse impacts of recreation in protected areas. 
Each of the indicators is described below. 
2.4.1.1 Non-native flora species, LAC indicator  
 The terms “Invaders”, “Colonizers” and “Weeds” are fundamental to invasion 
biology, the science of introduced species.  Any organism, be it flora, fauna or any 
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microbial species, if is non-native to an area (i.e. which comes from some other 
biogeographical area) is defined and recognized as an invader (Williamson, 1996; 
Rejmanek, 2000; Davis, 2009). By this definition, even native species when found in 
areas which are outside of their natural niche are invading. Colonists are species whose 
population in one place is not permanent. Such species keep moving to fresh territory, 
establishing new populations and losing their old ones (Grubb, 1987; Williamsom, 
1996). Typically, all invading species are commonly referred as alien, invasive, exotic 
or non-indigenous species. Subsequent to the process of arrival of an invader or 
colonizer species, and after the passing of time, a process of naturalization occurs 
wherein the arrived species become established in the new environment. Finally, weeds 
or pests are subsets of either invaders or colonizers (Rejmanek, 2000). These are 
species which have several adverse impacts on the environment both in conservation 
and agricultural areas, and in human-exploited ecosystems (Soule, 1990; Hobbs and 
Humphries, 1995; Lindsay and French, 2006). Effective conservation and productive 
agriculture are necessary for the sustainable development of the human race on the 
planet. Therefore, weed control, if not complete weed eradication, is an important 
objective both in nature conservation and agriculture management. 
Flora invasive species that are considered a serious threat to nature conservation 
are called environmental weeds (Williams and West, 2000). The focus of this section is 
centered on environmental weeds: any reference to  “weed” in this research is intended 
to mean environmental weeds, and the word “exotic” will be used to describe weeds 
and potential weeds. Weed invasion is the second largest cause of biodiversity loss on 
the planet, the prime cause being habitat loss due to exponentially increasing human 
populations and associated activities (David, 2002). The seriousness of the adverse 
impacts of weeds is well reflected in the definition of weeds articulated by 
Commonwealth of Australia (1999):  
For the purposes of the Australian Weeds Strategy, a weed is considered pragmatically 
as a plant that requires some form of action to reduce its harmful effects on the 
economy, the environment, human health and amenity.      
Commonwealth of Australia (1996, pp 7). 
    
Weeds are a major environmental problem since they reduce native plant 
richness, in terms of abundance and diversity, and degrade both farm and forested lands 
including protected natural areas such as National Parks and Reserves (Soule, 1990; 
Australian Government, 2008), resulting in a significant reduction in productivity or 
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conservation standards of the subject lands (Lockwood et al., 2006; Mason et al., 
2009). Often successfully, weeds compete with native plants for space, nutrients and 
sunlight. In Australia, weeds have led to the extinction of four plant species (Groves 
and Willis, 1999), and continue to remain a threat to many more species. Table 2.4.1, 
presents an estimated number of native, naturalized and weeds flora species present in 
Australia.    
Table 2.4.1   Estimate of native, naturalized and weed species in Australia 
Flora category   Numbers 
Indigenous vascular plant species  (Burgman and Lindenmayer, 1998) 25,000 
Naturalized exotics         (Hnatiuk, 1990)                  2,200 
Environmental weeds  (Swarbrick and Skarrat, 1994)   1060 
Source: Williams and West (2000).  
Weeds can be invaders or colonizers, native or non-native. For instance, a 
majority of weeds in Europe and Mexico are native (Williamson, 1996). On the other 
hand, the majority of weeds in Australia are non-native species (Reid et al., 2009), and 
almost 50% of the 2200 naturalized exotics are weeds (Table 2.4.2). 
Some weeds are more detrimental to the environment than others. Presently 20 
weeds in Australia are identified as “Weeds of National Significance” by the National 
Weeds Strategy, an Australian government initiative (Commonwealth of Australia, 
1999). These weeds are regarded as the worst in Australia because of their 
invasiveness, potential spreading capacity and economic and environmental impacts - 
presence of Lantana camara has been observed and reported (to RNP authorities) by the 
researcher.  Table 2.4.2 presents the list of 20 weeds recognized as weeds of national 
significance by the Australian government.   
Table 2.4.2  Australian weeds of National Significance 
No. Common name Scientific name 
1 Alligator weed Alternanthera philoxeroides 
2 Athel pine Tamarix aphylla 
3 Bitou bush / boneseed Chrysanthemoides monilifera 
4 Blackberry Rubus fruticosus agg. 
5 Bridal creeper Asparagus asparagoides 
6 Cabomba Cabomba caroliniana 
7 Chilean needle grass Nassella neesiana 
8 Gorse Ulex europaeus 
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9 Hymenachne  Hymenachne amplexicaulis 
10 Lantana Lantana camara 
11 Mesquite Prosopis spp. 
12 Mimosa Mimosa pigra 
13 Parkinsonia Parkinsonia aculeata 
14 Parthenium weed Parthenium hysterophorus 
15 Pond apple Annona glabra 
16 Prickly acacia Acacia nilotica ssp. indica 
17 Rubber vine Cryptostegia grandiflora 
18 Salvinia Salvinia molesta 
19 Serrated tussock Nassella trichotoma 
20 Willows (except weeping willows, pussy 
willow and sterile pussy willow). 
Salix spp. (except S. babylonica, S. X        
calodendron and S. X reichardtiji) Source: Weeds of National Significance, (1999) 
Baker (1965) provided a useful checklist of characteristics for an ideal invader 
weed. Table 2.4.3 presents the attributes which if present in a flora species can make it 
potentially a successful invader and hence a weed. However, the checklist articulated 
by Baker (1965) is only an idealized list. He suggested that no one plant will possess all 
the characteristics (Table 2.4.3) on the list and it is not necessary for a plant to have all 
the listed attributes in order to be successful. In the past many attempts have been made 
to predict the attributes which would potentially make a species a successful invader 
and more importantly a weed, but most efforts have failed (Hobbs and Humphries, 
1995). Groves and Burdon (1986) concluded and Williams and West (2000) agree that, 
although it is not possible to carry out a complete analysis of successful versus 
unsuccessful invaders, invasive species as a group do seem to have certain common 
characteristics.   
Table 2.4.3     Characteristics of an ideal weed 
No. Characteristics 
1. Has no special environmental requirement for germination 
2. Has discontinuous germination (self-controlled) and great longevity of seed 
3. Shows rapid seedling growth 
4. Spends only a short period of time in the vegetative condition before beginning to flower 
5. Maintains a continuous seed production for as long as growing conditions permit 
6. Is self-compatible, but not obligatory self-pollinated or apomictic 
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7. When cross-pollinated, this can be achieved by a non-specialized flower visitor or by wind 
8. Has very high seed output in favorable environmental circumstances 
9. Can produce some seed in a very wide range of environmental circumstances. Has high 
tolerance of (and often plasticity in face of) climatic and edaphic variation  
10. Has special adaptations for both long-distance and short-distance dispersal 
11. If a perennial, has vigorous vegetative reproduction 
12. If a perennial, has brittleness at the lower nodes or of the rhizomes or rootstocks 
13. If a perennial, shows an ability to regenerate from severed portions of the root-stock 
14. Has ability to compete by special means: rosette formation, choking growth, exocrine production 
(but no fouling of soil for itself), etc. 
Based on Baker (1965) 
2.4.1.2 Litter/rubbish, LAC indicator  
The presence of litter or rubbish in protected areas is an adverse recreational 
impact and is a conspicuous and evident form of pollution. Litter is any item which 
appears in protected areas because of human activities. The Times of India, an Indian 
newspaper, mentions the following about recreational mountaineering in the Himalyas. 
“Climbers spend tens of thousands of dollars trying to reach the 8,848-metre (29,028-
foot) summit of Everest, but campaigners say few pay much attention to the rubbish they 
leave behind.” 
                                                                 Source: The Times of India, dated 19-10-2011. 
Recreationists usually access walks, trails, camp sites, lookouts, picnic areas, 
beaches and sites that have cultural, spiritual and/or heritage significance. Accordingly, 
the same spaces are the most common locations where litter is found in protected areas 
(Cole and Hall, 2009; Scherrer et al., 2008; Storrier et al., 2007; Moore et al., 2007; 
Priskin, 2001; Morin et al., 1997; Roggenbuck, 1993).Visitors commonly bring items 
of food, drinks and/or any recreational or survival equipment. This is to be expected 
since such items are not available there and visitors use and indeed need such items 
both as a necessity and to enjoy their experience – and in some cases as a safeguard 
against eventualities. However, the problem associated with this visitor behaviour is 
that visitors leave behind many of the items they bring, in the form of emptied 
containers, discarded packaging and partially or unused food items, all of which is 
waste, rubbish or litter.  
An indirect source of litter, albeit considerably smaller (at least in Australia) but 
one with a significant potential, is waterways. Storm-water drainage or streams and 
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sewage, which flow into protected areas (King and Buckney, 2000), are also a source of 
litter. Many litter items which are disposed of inappropriately can finish in waterways 
after being transported by wind and/or water. The litter can then be deposited in 
protected areas if the particular waterway flows into or through any such an area. 
Another smaller non-visitor source of litter is connected with beaches: shipping waste 
including waste from recreational boats can reach beaches in protected areas and 
pollution can thus occur (Aliani et al., 2003; Storrier et al., 2007; Claessens et al., 
2011).    
Rubbish found in protected areas generally comprises items made from plastic, 
paper, polystyrene, metal, rubber, glass, wood and organic material – often medical and 
clothing items also appear as litter. Examples of common litter items include plastic 
carry bags, plastic water bottles, polystyrene cups, fast food containers, aluminum cans, 
confectionery wrappers, cigarette butts and empty cigarette packets, fishing lines and 
hooks and pieces of clothing. These items can have significant adverse environmental 
impacts as they remain intact in the environment without decomposing for a 
considerable period (Table 2.4.8a).  
Table 2.4.8a   Disintegration times of some common litter items 
Item Disintegration time 
Glass bottles 1 million years 
Monofilament fishing line 600 years 
Plastic bottles 450 years 
Aluminium cans 80-300 years 
Foam plastic cups 50 years 
Plastic bags 10-20 years 
Cigarette butts  1-5 years 
Source: US National Park Service and the Mote Marine Laboratory (2007) p.283 
Studies have shown that litter can be harmful to living organisms. The most 
common hazard faced by mammals and birds is entanglement and ingestion (Laist, 
1987; Ellis and Lish, 1999; Williams et al.,  2011). Discarded fishing lines can entangle 
the legs, wings, or neck of waterfowl such as swans or moorhens. Commonly water 
birds suffer lead poisoning when they inadvertently ingest small lead fishing weights. 
Lizards often crawl inside bottles or cans for shelter or in search of food; however they 
may become trapped inside and die of overheating. Small mammals in search of food 
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often get their heads caught in the openings of jars. Also, broken glass pieces can cut 
the feet of foxes, coyotes, or badgers. Litter items can provide shelter and food for 
migrating organisms and thus can make available favorable conditions for colonization. 
Colonization by migrating organism can lead to disadvantaged native plant and animal 
life (Barnes, 2002; Laist, 1987). 
Not only is litter in protected areas environmentally harmful, it is also 
aesthetically displeasing. Numerous recreational ecology, environmental management 
and tourism studies have reported this (Cole and Hall, 2009; Scherrer et al., 2008; 
Moore et al., 2007; Storrier et al., 2007; Coccossis and Mexa, 2004; Priskin, 2001; 
Morin et al., 1997; Kliskey, 1994, 1998; Roggenbuck, 1993; Kearsley, 1990). About 
17% of Park managers in the USA confirmed that litter continues to remain a major 
problem for them (Scherrer et al., 2008), and visitors consistently express strong 
negative reactions to its presence. In a study conducted by Moore and Polley (2001) in 
Cape Range National Park (Australia), visitors were surveyed using a questionnaire. 
The aim of the study was to investigate visitors’ perceptions relating to recreational 
impacts in the Park, by providing an estimate of environmental standards which would 
be acceptable to visitors. After surveying 507 visitors the study reported that litter was 
one of the greatest concerns among visitors. The authors explained that the intolerance 
of visitors towards litter represents deeply held norms of Western society where the 
presence of litter in natural areas denotes misuse and abuse of natural environments. 
Another study undertaken by Morn et al. (1997) investigated recreational impacts in the 
Walpole-Nornalup National Park (Western Australia) in order to identify indicators 
capable of reflecting use levels which could translate into attainment of Park 
management goals. As part of the study visitors who had entered their name and 
address in a visitor book were mailed a survey questionnaire: a total of 86 visitors 
responded. A large proportion of visitors (71%) indicated that presence of litter in the 
Park was a significant concern for them. Hence, the authors suggested that management 
efforts should be directed more towards indicators of greatest concerns such as litter in 
order to better attain management objectives. In USA, Cole and Hall (2009) surveyed 
visitors to the Alpine Lakes Wilderness in order to ascertain attributes of a wilderness 
that influence visitor experience. The most influential attributes were litter and several 
types of campsite interactions. In addition, the authors reported that the influence of 
litter did not lose its significance when results were compared between frequent and 
less frequent visitors and between areas in the wilderness which varied in use. It was 
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concluded that visitor perceptions about litter are robust and generalization of the study 
results is possible and valid. 
Taking into consideration the strong negative perceptions that visitors have for 
litter and the harmful effects litter can have on organisms, litter was chosen as one of 
the three indicators reflecting use levels in the study area for this study.         
2.4.1.3 Trail width and Bare ground areas in campsites, LAC indicator 
The two most common and popular recreational activities in protected areas are 
hiking and camping (Cordell and Super, 2000), both of which lead to trampling of 
vegetation. Trampling removes or significantly reduces the vegetation cover and 
exposes the underlying soil, which is considerably more vulnerable to agents of erosion 
than are vegetated surfaces. As a result, acceleration in the rate of erosion on the 
trampled de-vegetated bare ground ensues. This leads to further degradation including 
increased bare ground on camp sites and widened trails. The degradation becomes 
greater as recreational use continues or increases. Therefore, if widened trails and bare 
ground areas in camping sites are the symptoms (indicators), then trampling-driven 
accelerated rate of erosion is the cause of esults which are exacerbated with continued 
use. 
Some of the most common adverse effects of trampling include destruction or 
significant reduction of vegetation, often sensitive native flora species; prevention or 
retardation of vegetation regeneration; degradation of soil; alteration of natural drainage 
patterns; and introduction and transportation of weeds and/or pathogens.   
Trampling can bruise, crush, or uproot vegetation (Liddle, 1997; Hartley, 1999). 
Most protected areas contain sensitive and rare, and often threatened or endangered, 
native flora and fauna species. Protection of such species is paramount for preservation 
of biodiversity. The critical function of biodiversity in maintaining ecological function 
on our planet has long been identified (Wilson, 1992). Extensive studies in protected 
areas have established that trampling affects associated flora directly or indirectly. As a 
direct effect, beyond a certain critical frequency and intensity (minimum number of 
passes required to cause significant change), trampling destroys or significantly reduces 
vegetation in the trampled area including both sensitive and resilient species. The 
physical damage caused to plants by trampling is also known to reduce plant height and 
reduce leaf length, width and thickness in addition to damaging seedlings. However, 
resistance and resilience to trampling against destruction, regeneration and/or 
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physiological changes varies from species to species (Cole and Trull, 1992; Sun and 
Liddle, 1993; Cole and Bayfield, 1993). Indirectly, trampling alters the characteristics 
of the affected soil and thereby changes the nutrient content and/or the water uptake. 
Degraded soil significantly slows down vegetation regeneration processes. Moreover, 
the disturbance resulting from trampling alters the natural environment of an area thus 
providing an opportunity for the more resilient species to flourish, including weeds, 
thereby reducing biodiversity or unfavourably altering species composition (Leung and 
Marion, 1996; Whinam and Chilcott, 2003; Turton, 2005; Pickering and Hill, 2006). 
Allochthonous inputs of detritus are a principal energy source for organisms that 
are part of stream communities in forested areas (Bird and Kaushik, 1981). However, 
these distant micro-ecosystems become unfavourably affected when abnormally high 
quantities of sediments are deposited in streams in a very short time. In Parks, 
recreational activities can lead to destruction and/or reduction of the vegetation cover; 
any soil is susceptible to erosion, especially on steep inclines adjacent to streams. When 
sediment delivery from slopes increases, streams are subjected to greater sediment loads 
which can impact adversely on aquatic organisms.  
Rill and gully erosion processes that are accelerated due to removal of vegetation 
resulting from recreational activities, including trampling, are a potential source of 
increased sedimentation in streams. Increased sediments can alter natural drainage 
patterns and/or increase turbidity in streams, thereby significantly disturbing physical 
conditions within the stream. Unfavourably transformed physical conditions provide the 
background for slower processing of leaf litter. This reduces or impedes the growth rate 
of benthic communities owing to leaked energy (Bunn, 1986; Tsutsumi et al., 1990; 
Spellerberg, 1998; Gager and Conacher, 2001; Hammitt and Cole, 1988; Pelfini and 
Santilli, 2006). The direct and indirect effects of vegetation trampling result in reduction 
of both productivity and biota diversity. 
Spread of the root rot fungus Phytopthora cinnamomi is among the severe impacts 
of recreation in protected areas. Potentially, the pathogen can spread through trampling. 
The Australian government has recognised the spread of P. cinnamomi as one of the key 
threatening processes in protected areas (Environment Australia, 2001). The spores of 
the pathogen, if in the mud that is on visitors’ shoes, can spread in the Park when 
visitors move from place to place.  
The impact of recreational camping includes all the above-mentioned effects and 
others which directly or indirectly contribute to the creation of bare ground area. Marion 
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and Cole (1996) compared soil and vegetation conditions on 29 paired canoe-accessible 
campsites to those on control sites in low elevation riparian forests in eastern United 
States. Most vegetation on most of the campsites was destroyed (creation of bare 
ground areas) and only graminoids remained, whereas on the control sites forbs were 
abundant – a strong indicator of flora well-being. Organic horizons of soils in the 
campsites were found to be only 1/3 the depth of those in the control sites, and 
compacted mineral soils were exposed over most of the campsites. Hall and Farrell 
(2001) documented a 25-63% reduction in abundance of woody material on and around 
campsites: people are known to collect wood to burn campfires at night. Informal trails 
between campsites and water sources, and other campsites off a main trail, are also 
created as an off-site impact. 
2.5 Recreational Opportunity Spectrum 
This section first describes the concept of Recreational Opportunity Spectrum as 
originally proposed by Clark and Stankey (1979), and subsequently presents other 
related literature which discusses the advantages and limitations of the methodology.  
ROS is an outdoor recreation planning framework with LAC embedded within it 
(Step 2), integrating recreation with resource management planning. It focuses on 
providing recreational opportunities for users to facilitate fulfilment of their desired 
recreational experience while maintaining the natural resource base which is essentially 
the provider of these opportunities. Underlying ROS planning is the idea that users 
enjoy a much superior recreational experience if they receive a diverse set of 
recreational opportunities. Such an arrangement enables recreationists to engage in 
specific recreational activities in compatible recreational settings to attain their desired 
recreational experience. 
The ROS framework is based on the behavioral definition of recreation, a 
supplement to the conventional activity-opportunity definition, and on the hierarchy of 
demands that people have for recreation (Driver and Tocher, 1970). The behavioral 
definition proposes that recreationists participate in or use recreational engagements 
(activities) to consummate or to receive gratification (i.e. the recreational experience), 
and that they benefit from such experiences (Driver and Brown, 1978): that is, 
participation in recreational activities is instrumental in experiencing recreation, and 
psycho-physiological benefits flow from a positive recreational experience. 
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Clark and Stankey (1979) define a recreational opportunity setting as a 
combination of biophysical, social and managerial elements. In an ideal world, 
biophysical elements of a recreational setting mix contribute attributes such as 
vegetation, wildlife, landscape, topography, lakes, ocean and scenery. Social elements 
contribute attributes such as levels and types of recreational use of an area, for 
example, the number of other users and their activities and behavior. Finally, 
managerial elements contribute attributes such as access, developments and regulations. 
Opportunity settings suggest a choice for recreationists if they are aware of their 
presence (opportunities), and comprise settings desired by the recreationist, i.e. social 
and managerial settings oriented to suit recreationists. Therefore, the aim of the 
recreationists is to acquire satisfying experiences, and resource managers fulfill this 
mandate by providing opportunities for obtaining these experiences. Accordingly, 
recreational opportunities are a function of user preference and arise out of 
management actions directed towards providing the desired settings. 
An array of opportunity settings/classes within a protected area is termed the 
“Recreational Opportunity Spectrum”. ROS, which is in many ways a spatial placement 
of activities, settings and probable experience mix, allows management and conceptual 
convenience. In addition, in the recreational context, ROS postulated that the 
continuum of experiences matches a continuum of settings much like a linear 
relationship. Implicitly then, specific recreational opportunity settings make available 
specific experience characteristics. For instance, the U.S. Department of Agriculture 
Forest Service divided the opportunity spectrum into six major sections, each reflecting 
a different type of recreational opportunity (Figure 2.4.2). The end points of the 
spectrum are from Primitive to Urban. 
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Fig. 2.4.2   A pictorial representation of the Recreational Opportunity Spectrum       
Source: ROS Primer and Field Guide, p-2.U.S. Department of Agriculture, Forest Service where P refers 
to Primitive; SPNM to Semi-Primitive, Non-motorized; SPM to Semi-Primitive, Motorized; RN to 
Roaded Natural, R Rural and U to Urban. 
Six prominent factors make up the opportunity spectrum. The characteristics 
which  enable these factors to define the spectrum require that: (a) they can be observed 
and measured; (b) they are under management control; (c) they are directly related to 
user preferences and affect user decisions when  altered; and (d) they could have many 
states or conditions. The six factors are presented in Table 2.4.8.   
Table 2.4.8b Six factors that define the Opportunity Spectrum 
No. Factors that define the opportunity spectrum 
1 Access 
2 Other non-recreational resource uses 
3 Onsite management 
4 Social interaction 
5 Acceptability of visitor impact 
6 Acceptable level of regulation 
Each factor presented in Table 2.4.8 is described next.   
1. Access: These are man-made systems – e.g. bridges, roads and trails – that connect 
one place to another enabling and facilitating movement of humans between those 
places with or without the aid of mechanized or any other form of transport. Access is 
one of the critical factors in the definition of an opportunity class. It can be observed, 
measured and is within the control of management through ease of access planning. For 
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instance, a sealed road on which car or all-terrain vehicles are allowed access can be 
expected to be used by more people than a narrow trail which can only be accessed on 
foot. As a result, in primitive areas the access is very difficult, not maintained and often 
unmarked. Table 2.4.9 describes the access system maintained in the northwest Nelson 
region (in New Zealand) as presented by Klisky (1998). 
Table 2.4.9   Access system in the northwest Nelson region                                                                         
Factor Urban Rural Backcountry Remote Wilderness 
Access  
Road  
                                   Sealed                                    
                                                              Gravel or dirt 
Tracks                                   Maintained tracks 
                                                                                                           Unmarked route 
Conveyance                                                          Car 
                                                          Horse 
                                                          Feet  
Source: Kliskey, 1998, p.83 
The relative ease of movement becomes progressively more difficult as one 
moves from the “Urban” opportunity class to the relatively most pristine class, the 
“Primitive” opportunity class of the ROS (“Wilderness” in Table 2.4.9). Thus, the 
further one moves from the “Urban” opportunity class, the more isolated one gets and 
an increasingly primitive experience is experienced.   
2. Non-recreational resource use: Grazing, mining and logging are some 
examples of non-recreational resource uses that occur in protected areas. Such activities 
are easily observed, quantified and mostly in the control of management, especially the 
“when” and “how much” aspects of the activities, although mining usually is a high-
level government matter guided by legislation. Therefore, these activities could 
potentially occur in any of the opportunity classes. It has been suggested that such 
activities receive a mixed response from recreationists in different opportunity classes. 
For instance, grazing is considered a serious source of conflict especially in the 
“Primitive” opportunity class (Stankey, 1973; Fraser and Chisholm, 2000). 
Recreationists in the semi-primitive class (roaded) are known to have found the 
activities of logging and grazing acceptable to a certain degree, but the same activities 
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are resented if recreationists encounter large clear cuts or high levels of grazing. Also, 
non-recreational activities like logging and mining also create adverse environmental 
impacts and noise, both of which are known to diminish visitor experience. Hence, 
even when acceptance of non-recreational activities within a class and inter-class is 
known to exist within the recreationists’ community, managers must be careful of the 
levels at which these activities are conducted and when and how they are conducted. 
Table 2.4.10 presents the scope of non-recreational activities within the ROS as 
described by Kilskey (1998). 
 
Table 2.4.10 Non-recreational use compatibility with the northwest Nelson ROS, 
NewZealand       
Non-
recreational 
resource use 
Urban Rural Backcountry Remote Wilderness 
              Compatible on large scale 
                                Depends on nature and scale  
                                                                                                                <-Unsuited-> 
Source Kliskey, 1998, p.83 
3.Onsite management: This can take many shapes and forms. For instance, 
managers could decide to landscape a certain site to improve scenic values and to 
improve site recreational impact endurance. Other examples of onsite management 
include facilities (e.g. visitor centres, lookouts, toilets and bridges), vegetation 
management (e.g. trimming or removal of dead vegetation and removal of exotic 
species), traffic barriers, signs and notices. The appropriateness of a management action 
must be viewed in the light of four elements namely (a) facility, (b) extent, (c) 
complexity, and (d) obviousness. Facilities are mostly for convenience and protection of 
resources. For example, raised metal walkways can allow hikers easy access and protect 
vegetation from trampling. The extent of an onsite management action means the spatial 
spread of the onsite management modification; an extensive modification could be 
distasteful and avoidable. Complexity of a modification is the level of technological 
sophistication used to accomplish an onsite modification e.g. a huge rock boulder, 
placed in a stream for people to cross over, a simple log as a step, a rope bridge or a 
complicated engineering structure. Clearly, unnecessary complexity could be costly 
both to implement and maintain, and can also diminish aesthetic values due to reduced 
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naturalness. Finally, obviousness of a modification matters since modifications which 
do not blend well with the natural surroundings are distasteful to many visitors. The use 
of native materials reduces this problem to a great extent. Table 2.4.11 presents the 
incorporation/presence of the onsite management factor within the ROS pertaining to 
northwest Nelson (Kliskey, 1998). 
 
Table 2.4.11 Onsite management in the ROS of Nelson, New Zealand 
Onsite 
management 
Urban Rural Backcountry Remote Wilderness 
Extent                    Very extensive  
                         Moderate extent  
                                                                                                               <-Unsuited-> 
Apparentness Very obvious  
  
Natural appearing  
                                                                                                               <-Unsuited-> 
Complexity Very complex  
  Not complex  
                                                                                                              <-Unsuited-> 
       Facility  Many facilities  
  Occasional  
                                                                                                              <-Unsuited-> 
Source: Kliskey, 1998, p.83 
4. Social interactions: Social interaction is a critical factor in recreational 
opportunities.  Generally, a more harmonious atmosphere is created and sustained if 
like-minded people come together, as like-minded people frequently have similar 
preferences. Certain settings including social settings, if maintained in protected areas, 
can lead to a better recreational ambience which in turn could lead to improved visitor 
experience. For instance, it is known that in the “Primitive” opportunity class of the 
ROS (mostly called wilderness areas), low levels of social interactions are preferred and 
expected (Manning et el., 2000; Borrie and Roggenbuck, 2001; Cole, 2004). 
Conversely, for some recreationists occasional and low levels of social interactions are 
unacceptable. Furthermore, at one time or another people who like the primitive 
experience may change their attitude and may desire more opportunities to socialize. 
Hence, management must endeavor to introduce social settings appropriately within a 
ROS. The Modern/Urban class of the opportunity spectrum can have settings that would 
encourage and facilitate frequent social interactions and the settings must be 
progressively lowered in order to discourage social interactions down the spectrum. 
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Both natural variations in vegetation patterns and topography, and management actions 
such as access, including its type (from well-developed roads, to gravel roads, to trails, 
to cross-country travel) can be used to frame conditions that significantly influence the 
level of contact that people will probably have within an opportunity class. Also, the 
number of activities possible within a class strongly influences the gathering of people 
and the social interactions that follow. If provisions and natural settings allow relatively 
many activities within a class then due to many interests being served, a higher number 
of people and higher levels of social interactions can be expected. Conversely, fewer 
activity opportunities – both due to natural settings and relatively lesser provision of 
facilities – will lead to fewer visitors and lesser social interactions. Table 2.4.12 
presents the levels of social interactions usually occurring, as presented within the ROS 
pertaining to northwest Nelson (Kliskey, 1998). 
Table 2.4.12   Levels of social interactions endeavored through a ROS, Nelson, New 
Zealand 
Social 
Interactions 
Urban Rural Backcountry Remote Wilderness 
 Frequent  
 
 Occasional   
  Infrequent 
                                                                                                                <-Unsuited-> 
Source: Kliskey, 1998, p.83 
5. Acceptability of visitor impact: Recreational activities in protected areas 
inevitably lead to impacts. Some of the adverse impacts on natural resources include 
trampling of vegetation, accelerated rates of erosion, introduction of non-native species 
both flora and fauna, and litter/garbage. Also, the social atmosphere within which 
recreation occurs is often adversely affected by higher levels of noise (Kaplan, 1995; 
Mace et al., 1999) and inappropriate behavior and actions of other people. In addition, 
the mere use of resources causes degradation to occur. Therefore, use will 
unquestionably cause impacts and managers face the challenge of containing impacts 
using limited resources. As described in Section 2.4, LAC is a framework which can be 
used to frame standards that can serve as acceptable limits with ROS. Moreover, every 
opportunity class will have a different level of standards as acceptable limits (described 
in Section 2.1). Table 2.4.13 presents the acceptability of visitor impacts as presented 
within the ROS pertaining to northwest Nelson.   
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Table 2.4.13  Patterns of Acceptability of visitor impacts, Nelson, New Zealand 
Acceptability of 
visitor impact 
Urban Rural Backcountry Remote Wilderness 
                       High degree   
Moderate degree   
                                                                                                               <-Unsuited-> 
Commonness of  
visitor impact 
              Common over broad area 
Common over small areas 
                                                                                                               <-Unsuited-> 
Source: Kliskey, 1998, p.83 
6. Acceptable level of regulation: Regulations in protected areas are used to 
prevent and limit conflicts. Conflicts can occur between management and recreationists, 
and within the recreationist community, resulting from inappropriate activities and/or 
behavior. Regulations range from site design – a subtle technique – to more overt 
approaches such as information and warnings about rules and laws. The nature, extent 
and degree of control have a profound effect on recreational opportunities. Modern 
opportunities are usually associated with high levels of regulations and organization, 
due to higher levels of visitations and the presence of many common facilities. Ideally, 
the most primitive opportunities should have the least level of regimentation. Table 
2.4.14 presents a pattern of regimentation usually seen across a ROS.     
Table 2.4.14   A usual pattern of acceptable regimentation regime across a ROS, 
Nelson, New Zealand 
Acceptable  
regimentation 
Urban Rural Backcountry Remote Wilderness 
 Strict regimentation  
 Moderate regimentation  
 Minimum regimentation 
                                                                                                               <-Unsuited-> 
Source: Kliskey, 1998, p.83 
Inconsistencies: An inconsistency occurs when at least one of the management 
factors described within an opportunity class exceeds its prescribed dimension. For 
instance, if non-recreational activities occur in a wilderness area then this would be an 
inconsistency; or if low levels of regulations are set for a modern opportunity class then 
this would be another example of an inconsistency. Table 2.4.15 presents a hypothetical 
inconsistency chart for a hypothetical ROS. 
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Table 2.4.15   A hypothetical inconsistency chart. 
No. Management factor Rural Backcountry Remote Wilderness 
1 
Access 
  Sealed roads  
2 Non-recreational resource 
uses 
   Mining 
3 
Onsite management 
 No Toilets   
4 
Social interaction 
Very few    
5 Acceptability of visitor 
impact 
   High levels of 
erosion 
6 Acceptable level of 
regulation 
 Low level of 
regulations 
  
Several inconsistencies can be noted in Table 2.4.15. Inconsistency No.1 relates 
to the presence of “Sealed” roads in a Semi-primitive opportunity class. Ideally, a 
Semi-primitive class should have managed trails with no vehicular conveyance. In the 
case of inconsistency No.2, a primitive area must have no non-recreational activities. 
Inconsistency No.3 relates to no provision of toilets. A Backcountry opportunity class 
should have toilets since this class provides recreational opportunities such as camping 
and picnicking. Inconsistency No.4 relates to social interactions in Semi-modern 
opportunity settings. Here amenities such as cafes, shops and amusements must be 
made available in order to ensure a high level of social contact, in line with the settings 
suggested in the ROS framework. Inconsistency No.5 relates to high use impact in the 
Primitive opportunity class. This is an undesirable impact. The Primitive class 
encompasses the relatively most pristine, natural and unmodified natural area, and high 
levels of erosion are considered unacceptable in this class. Finally, inconsistency No.6 
relates to low level of regulations in the Backcountry opportunity class. This class 
provides opportunities which lead to a higher number of users because of the 
opportunities that are provided. However, higher numbers of users if not appropriately 
regulated could lead to inappropriate resource use – e.g. people using bicycles or trail 
bikes to access walking trails – and/or to tarnishing the experience of others.              
Inconsistencies warrant rectification or enquiry at the very least. Aspects must be 
considered before any conclusions are made including investigation of how the 
inconsistency occurred in the first place. In the Australian context, National Parks 
established in the Victorian era (RNP for example) lacked a strong conservation focus 
and as a result many National Parks have roads, trails and structures which were 
originally used for conducting timber-getting or mining. In such cases the present state 
of the inconsistency must be considered. For instance, it is possible that infrastructure 
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that exists is no longer in use and hence has no implication in practice. In another case, 
it could be that the impact of an inconsistency is unavoidable, and the advantages of 
having the inconsistency outweigh the cost of providing recreational opportunity. As 
another possibility, the inconsistency could arise from a conscious management action. 
For instance, management can decide to have toilet facilities in a primitive area for 
addressing safety concerns and for protection of the resource. Hence, understanding 
why an inconsistency occurred provides insights which help to understand the problem 
in its proper context. 
Implications or adverse environmental and social impacts of an inconsistency 
must be considered in order to decide what, if any, management action should be taken. 
Managers must consider how severe each inconsistency is and pose questions such as: 
Will the inconsistency generate other inconsistencies which in turn will lead to further 
unwanted changes occurring? Will higher developed access lead to increased 
visitation? And will more visitors mean higher resource impact? Such questions must 
be investigated and the expected results considered before any management action is 
implemented. This includes, questions such as: What is the inconsistency? How far is it 
from acceptable standards? What are the implications of the inconsistency? And what 
are the cost, and benefit, of rectification through management action. 
Many researchers have written about the ROS and its application (Brown and 
Manfredo, 1982; Driver et al., 1987; Manning 1985; Boyd and Butler, 1996; Shafer et 
al., 1998; Kliskey, 1998; Smith and Lipscombe, 1999; Joyce and Sutton 2009). 
However, others have reported misuse of the framework (Ooterzee, 1984; Richards and 
Heywood, 1999b;), noting that the ROS is not suitable for use in relatively small 
separate landholdings. Watson et al. (1997) indicated that ROS ignores the fact that 
visitors (and managers) do not notice the zones or perceive them differently and 
therefore move freely between zones. Nilsen and Tayler (1998) indicated that if setting 
indicators and their criteria are not accepted by managers in total before any decision is 
made based on the framework, then such a situation can lead to disagreement affecting 
the rest of the planning process. Limitations of the ROS framework also include its 
non-empirical in nature (Randy and Knopf, 1989). As a result, using the ROS 
framework the visitor demand that can be accommodated in different settings cannot be 
quantified. However, the most important benefit of the ROS is that it can be used to 
integrate recreation within a protected area management framework like LAC. 
Moreover, most of the limitations reported in the literature relate to difficulty in 
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understanding the framework or the misuse of the framework, and not to any 
fundamental weakness within it. Hence, at this point it is reasonable to accept that the 
ROS concept is sound and practical. 
2.6  Wilderness Perception Mapping 
The Primitive opportunity class represents the most pristine natural area within a 
ROS. It is this area in the terrestrial context which is usually referred as “Wilderness”. 
However, countries have their own specific legislation which leads to the designation of 
wilderness areas. Examples of such legislation include the USA’s Wilderness Act 1964 
and the NSW Wilderness Act 1987. These Acts broadly define the wilderness area and 
state the values and character of such areas. For instance, the United States Wilderness 
Act 1964 states:  
“A wilderness, in contrast with those areas where man and his own works 
dominate the landscape, is hereby recognized as an area where the earth and its 
community of life are untrammeled by man, where man himself is a visitor who 
does not remain.”         
                                                                      Wilderness Act 1964 (United States)                                           
Further in the Act, a wilderness is defined as an area of undeveloped Federal land 
(i.e. public land) which retains its primitive character and effect, without permanent 
developments or human habitation, which is protected and managed so as to preserve its 
natural conditions and which: 
(a) generally appears to have been affected primarily by the forces of nature, 
with the imprint of man’s work substantially unnoticeable; 
(b) has outstanding opportunities for solitude or a primitive and unconfined 
type of recreation;  
(c) has at least five thousand acres of land or is of sufficient size as to make 
practicable its preservation and use in an unimpaired condition; and 
(d) may also contain ecological, geological, or other features of scientific, 
educational, scenic or historical value. 
       Wilderness Act 1964 (United States), Section 2(c)   
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         In Australia, a wilderness is legislated as stated below: 
An area of land shall not be identified as wilderness by the Director unless the 
Director is of the opinion that –                                                                                
(a) the area is, together with its plant and animal communities, in a state that 
has not been substantially modified by humans and their works or is capable 
of being restored to such a state; 
(b) the area is of a sufficient size to make its maintenance in such a state 
feasible; and 
(c) the area is capable of providing opportunities for solitude and appropriate 
self-reliant recreation.   
                                                                    Wilderness Act 1987 (NSW), Section 6(1) 
From the above two legal definitions – without going into the purpose of the Acts 
– it could be reasonably deduced that wilderness areas are large government-owned 
protected lands, which are generally unmodified due to extreme legislated curtailment 
of human activity within their limits. Consequently, and relatively speaking, wilderness 
areas are in a natural state. The thus-designated areas which receive legislated 
protection are the politically defined wilderness. Further, from the legislation it can also 
be deduced that the wilderness areas are mandated to accommodate recreation within 
their boundaries. The recreational mandate involves fostering of primitive, unconfined, 
solitude-offering and self-reliant recreation experiences.  
The political wilderness view is just one of the many views connected with 
wilderness areas. There exist many more and complex perspectives attached to the term 
“wilderness”. In fact, wilderness conceivably is a term that does not have a single 
simple definition and means different things to different people (Nash, 1982; Cronon, 
1995; Ouderkirk, 2003; Watson, 2004; Flanagan and Anderson, 2008). Consequently, 
wilderness has been defined differently by writers according to their own perceptions 
and vested interests (O’Niell, 2002; Anande and Herath, 2002), resulting in both the 
word and the issue being politicized. Historically the word has meant a wild land, but 
not necessarily without human use. However, a sociological view of wilderness 
suggests that, influenced by a range of factors including time, place and previous 
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experiences, an individual constructs their own perceptions about what a wilderness is 
(Dickson, 2007).   
From a scientific point of view, wilderness is a natural environment driven by 
unrestricted ecosystems and is relatively independent from human activity (Vitouske et 
al., 2000). As a result of this view wilderness has critical conservation value. In the 
social context, Romanticism was a worldwide movement which allowed nationalism to 
be expressed through conservation i.e. appreciation/affection for wilderness was 
connected with the strong human sentiment of nationalism for many people, with both 
emotions feeding into each other (Hall, 1992; Nash, 2001). Also, wilderness for many 
is a cultural construct: for instance, Stankey (1989) stated that wilderness should not be 
viewed only from a strictly scientific perspective. According to him wilderness has 
strong cultural dimensions and is not just a biophysical entity. He stated that throughout 
human history the concept of wilderness as evil has been contradicted by the 
conceptions of wilderness as sanctuary.  However, such arguments are again a reminder 
that wilderness means different things to different people since different cultures 
consider wilderness to symbolize different values or virtues (Ouderkirk, 2003). 
Moreover, these cultural values are known to change with time, and they vary from 
individual to individual within a culturally similar community (Russell and Jambrecina, 
2010).  
The more common and popular interpretation relating to wilderness is the 
perceived wilderness view. Perceived wilderness is the conceptual wilderness as 
defined in the mind of a beholder. Shultis’s study (1999) indicated that for many people 
particular characteristics of a landscape are not as important as the wilderness concept. 
Hence, many people who visited protected areas for a wilderness experience could not 
differentiate between a designated wilderness area and the area under the title of a 
National Park. Further, many studies have indicated that an individual’s wilderness 
construct or their personal definition of wilderness are shaped by their personal value 
systems such as their culture, history, upbringing and life experiences (Stankey, 1989; 
Fox, 2000; Turner, 2002). Hence, Kliskey (1994) developed a procedure for identifying 
areas that generate perceptual constructs of wilderness among recreationists and called 
it Wilderness Perception Mapping (WPM).  
Members of Western cultures broadly agree that wilderness is a natural scenic 
environment where solitude and primitive recreation can be enjoyed – the received 
concept (Ouderkirk, 2003). Leopold (1921, p. 401) first described wilderness areas as a 
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“means for allowing the more virile and primitive forms of outdoor recreation to 
survive”. The common characteristics which are highlighted in most wilderness studies, 
usually relating to North American conditions, are solitude, freedom, naturalness, 
aesthetic appreciation, spiritual value, inspirational virtue and mystical dimension.  
However, despite the broad agreement on wilderness characteristics, people vary in 
their personal definition of wilderness (Kliskey, 1998). Researchers involved with 
visitor surveys and/or interviewing in protected areas indicate that the perceptional 
difference within the recreationist community is reflected in their social and managerial 
setting preference. There could be other indicators of perceptual differences (e.g. 
Aboriginals having lived in such areas for centuries and hence do not consider such 
places as wilderness); however, considering the manifestation of settings is useful from 
the management point of view.  
Not everyone appreciates the classical view of wilderness in its most pure form. 
Kearsley (1990) reported that a certain category of wilderness users in New Zealand, 
whom he termed the purist, required a complete absence of any human influence in 
terms of use impact, management modifications and social contact. In contrast, he 
noted others accepted and indeed required certain basic facilities such as toilets and 
social contacts. Hence, some users of the wilderness are quite discriminating (i.e. pure) 
and non-tolerant, and others are less so. The degree to which an individual is pure in 
their personal definition of primitiveness can be known by assessing their setting 
preferences using a “purism scale”. Moreover, if similar results of purism scaling are 
grouped then categories of recreationist such as “Strong purist”, “Moderate purist”, 
“Neutralist” and “Non purist” could be generated (Kliskey, 1994). Therefore, Kliskey 
and Kearsley (1993) suggested that because there seems to be variety of conditions 
which are considered as wilderness, wilderness can have multiple definitions.  
The multiple definitions of wilderness have applied environmental management 
benefits. Kliskey (1993, 1994, 1995, 1998) conducted studies in order to understand 
how best to manage the growing demand for a wilderness experience in protected areas 
of New Zealand. The central aim of his studies was to use the purism scale in order to 
formulate multiple wilderness definitions and to use these definitions to identify spaces 
which replicate such conditions. The advantage of the technique according to him is 
that “a variety of wildernesses can be defined and managed in a way which will 
minimize user impact while maximizing user satisfaction” (Kliskey, 1994, p.200). 
Fredrickson and Anderson (1999) studied the wilderness experiences of 12 women who 
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in the recent past had life changing experiences such as a death in the family, career 
problems or health issues. It was reported that most women were moved to new, higher 
levels of spirituality as an outcome of their wilderness visit. The authors used on-site 
observations, personal field journals and follow-up detailed individual interviews as 
methods of data collection in order to investigate the spiritual responses of the 
participants to the wilderness experience. While the study does provide an alternate 
method which could be used to determine characteristics of wilderness, such a method 
was not considered suitable for the present study since the focus here was to use a 
range of visitors’ perspectives to arrive at the most agreed desirable wilderness settings 
in order to improve general visitor experience including, but not limited to, spiritual 
gratification (details in Section 3.7.1).  In addition, Kliskey (1998) states that the WPM 
process can also be used to adjust the spatial extents of any existing ROS in order to 
improve zoning of various opportunity classes.    
The two key processes within the WPM are:  
(a) elicitation of wilderness perception information from protected area visitors using a 
questionnaire for preparation of a breakdown of the wilderness purism composite; and 
(b) mapping the spatial extent of the identified wilderness definitions using GIS 
techniques. An individual’s purism is calculated using a Purism scale. The scale is 
based on expressed preferences – questionnaire responses – relating to four principal 
attributes of wilderness perception. The attributes are: 
1. Absence of human impact in terms of human induced modification 
(Artifactualism).        
2. Aspects of forest and vegetation in terms of naturalness (naturalness). 
3. Isolation or remoteness. 
4. Solitude. 
The physical manifestations that represent the above-mentioned four wilderness 
attributes are presented in Table 2.4.16.  
Table 2.4.16   Indicators that represent wilderness attributes (Source Kilsky, 1994, p.25)  
Wilderness 
attributes 
Representative indicator items 
Artifactualism Developed campsites, maintained tracks, raised metals walkways, bridges, walk 
wires, maintained huts and/or shelters, toilets, rubbish bins and non-recreational use 
Naturalness Large size (symbolizes naturalness),  invasive species and rubbish (symbolizing a 
shift away from naturalness) 
Remoteness Road access, maintained tracks, motorized travel, walking trails and remoteness.  
Solitude Number of social contacts i.e. number of other users. 
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 A Likert attitudinal scale is used to weight the intensity of each response and the 
purism score of an individual is sum of all responses. An example question and the 
provision to receive a response are presented below. 
Question:   
Do you think logging should be allowed in National Parks?                                        
(Choose any one option) 
Response:  
Strongly desirable □  Desirable □  Neutral □  Undesirable □  Strongly undesirable □  
 
The outcome of a purism evaluation is placement of an individual in any one of 
the four purism categories based on their total score (Table 2.4.17). Subsequent to the 
segregation of the purism categorization the development of the spatial criteria for each 
indicator item of a wilderness attribute is done. The degree to which an item (Table 
2.4.18) is a component of a wilderness setting for a purism group is established using a 
contingency table analysis. The spatial influence of a wilderness attribute is delineated 
as the area exhibiting the presence of a particular geographical feature (representative 
item Table 2.4.17) representing the attribute. A buffer zone around a geographical 
feature represents a zone of influence of the features. Hence, the greater distance of a 
feature with its buffer, the lesser is the desirability of the feature in the setting. Details 
of the Purism scale and the spatial criteria developed for this research are presented in 
Section 3.7.  
             Table  2.4.17  Classification of wilderness perceptions  Kliskey (1994) 
Level Purism class                         Purism score 
1 Strong purist 66-80 
2 Moderate purist 56-65 
3 Neutralist 46-55 
4 Non-purist 16-45 
Source: Kliskey, 1998, p.80 
2.7  Visitor Impact Management framework 
Developed in the late 1980s the Visitor Impact Management (VIM) framework is a 
sequential approach which focuses on assessing and managing adverse impacts that 
undermine the objective of recreation and conservation in wilderness areas (Graefe et al., 
1986). Similar to LAC, the VIM was designed due to failure of the Carrying Capacity 
framework and is indicator based (Brown et al., 2006).  The VIM process involves three 
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core issues relating to impact, namely problem condition, potential causal factors and 
potential management strategies (Nilsen and Tayler, 1998). The key steps of the process 
are to: (1) Investigate an existing database review e.g. ROS; (2) Review aims and 
objectives; (3) Select appropriate indicators; (4) Decide standards for the indicators; (5) 
Compare existing conditions to the decided standards; (6) Investigate the causes of the 
adverse impact; (7) Review available management strategies; and (8) Implement the action.  
VIM has been applied in the Great Smoke Mountains National Parks. The core 
advantage of the framework is that it places emphasis on finding the probable causes of 
the impacts (Step 6), a priority overlooked by other frameworks (Brown et al., 2006). 
However, VIM is a reactive process that does not consider ROS. The framework is 
very similar to LAC and focuses on the current condition rather than assessing potential 
impacts.  
2.8  Conclusion          
Protected areas are mandated to serve the objectives of both conservation and 
recreation. Concurrent service of these competing objectives is difficult, as recreational 
activities adversely affect conservational aims. The conservational task is further 
disadvantaged owing to increasing visitation to protected areas. Also, protected areas 
are subject to many other external challenges due to pressures from an increasing 
population including demand for land, water, timber and mining. Therefore, for the 
sustainability of protected areas it is most important that they be well managed by 
drawing an contemporary management frameworks such LAC, ROS and WPM.  
LAC indicators could be used to frame acceptable standards for the biophysical, 
social and managerial settings in protected areas. The standards can be decided through 
consultations with stakeholders. Such a system of management would ensure that the 
resource condition does not deteriorate beyond a certain point, and that minimum 
standards are always maintained. ROS is useful in creating spaces within a protected 
area by varying settings in order to create diverse recreational opportunity classes, each 
with a unique character. WPM can be used to identify wilderness areas corresponding 
to perceptions of visitors grouped by their Purism characteristics. Such an exercise 
could be used to create multiple wildernesses and these areas could be managed in a 
way which would minimize user impact and enhance visitor experience, resulting in 
better recreational experiences and decreased adverse recreational impacts. In addition, 
an existing ROS can be refined by applying a WPM. 
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CHAPTER THREE 
Study area and methodological approach 
 
Research was conducted in Royal National Park (RNP) and this chapter includes a 
description of the study area and the methodologies used in the research. The chapter 
has two main parts. In the first part (Sections 3.1 to 3.6), the history and significance of 
RNP are discussed. Background to the geographical location of the Park and to popular 
areas included in this study (Audley, Wattamolla, Bonnie Vale, Garie Beach, North Era 
camping grounds, Garrawarra State Conservation Area and East Heathcote trails) is 
followed by a description of the climate, geology, landforms, soils and vegetation. The 
aim of these sections is to present an overview of past and present human activities in 
the Park, in conjunction with an account of the Park’s characteristics. The second part of 
the chapter (Sections 3.7 to 3.9) describes the methods and procedures followed in this 
research and is broadly divided into three sections. The first, Section 3.7, describes the 
rationale used to develop, and procedures adopted to conduct, the Royal National Park 
Visitor Survey. Section 3.8 details the methodology used to undertake the physical 
components of the study, explaining how the relevant indicators considered within the 
LAC framework were measured in RNP and how the biophysical state of the resource 
(RNP) was quantified and estimated. Finally, Section 3.9 describes methods adopted to 
produce Wilderness Perception Mapping (WPM) maps and the Recreational 
Opportunity Spectrum (ROS).  
3.1  History and significance of Royal National Park 
Established in 1879, RNP is the second oldest National Park in the world and the 
oldest such Park in Australia. The driving force behind the creation of this first ever 
National Park in Australia was Sir John Robertson, who persuaded the then New South 
Wales government to reserve lands close to heavily populated areas for public 
recreational use. Consequently, an area of 7290 hectares was gazetted as “The National 
Park” in 1879, an area which was increased to 14,700 ha in 1883. The official 
statement which accompanied the creation of the National Park included the intention 
of its gazettal: “for the use of the public forever as a National Park” (Mullins and 
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Martin, 1979) p 4). The total Park area today is 15,080 ha. The Park was renamed “The 
Royal National Park”; after Queen Elizabeth’s visit in 1955 (Fairley, 2000).  
Following the establishment of the National Park, a trust was established to 
manage activities within its boundaries. Some of the early management actions of the 
trust – in line with the then lifestyle trends of the European settlers – included planting 
of over 3700 non-native ornamental trees, and the introduction of exotic fauna species 
such as deer, rabbits, foxes and fishes to provide hunting and fishing for Park visitors. 
Moreover, felling of native trees was undertaken to give way to roads, which not only 
provided access for visitors but also facilitated the exploitation and sale of coal, clay, 
gravel, timber, pasture and oysters, and allowed for the establishment of exotic 
landscapes and gardens (Fairley, 2000; Goldstein, 1976). In addition, vegetation was 
cleared to create amusement village and cabins along the coast. Most landscaping 
activities were made with a view to providing a natural domain for rest and recreation. 
As well, from 1886 to 1890, the N.S.W military held its annual camp in the Park, and 
cleared 800 ha of native vegetation to plant grass in order to facilitate military 
manoeuvres (Fairley, 2000; Mullins and Martin, 1979; Goldstein, 1976).  
Over the years, the objectives of National Parks have evolved substantially. 
Increasing human understanding about the significance of natural ecosystems and the 
serious adverse effects of anthropogenic activities on them have completely 
revolutionised perspectives relating to protected areas. In RNP management priorities 
have dramatically changed but evidence of past management decisions is still evident 
in the Park. For instance, all places popular with visitors have garden grass in cleared 
areas in place of native vegetation. In 1975 the State’s first ever management plan was 
officially adopted for RNP (Fairley, 2000; Mullins and Martin, 1979). This plan, for the 
first time, formally recognised “Nature Conservation” as a priority objective of equal 
importance with recreational aims. Today National Park managements in Australia 
strive to maintain a balance between the fundamental management objectives of 
conservation, i.e. preservation of native fauna and flora, and the provision of 
appropriate recreational opportunities for people while maintaining the cultural heritage 
values of protected areas. Accordingly, the contemporary significance of RNP relates to 
factors such as: 
1) A unique combination of natural scenic views and fauna diversity spread across 
diverse habitats (Fairley, 2000); 
2) Availability of family-oriented picnic and recreational facilities           
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      (NPWS, 2000b); 
      3)  Close proximity to heavily populated areas with easy road and public transport     
      access (NPWS, 2000b); 
4)  A popular research location for both international and Australian scientists 
           (NPWS, 2000b); and 
      5)  Places and relics of history and Aboriginal cultural importance (NPWS, 2000b). 
3.2  Geographic location of the Park and popular locations included in 
this study 
Located on the east coast of Australia in NSW, RNP lies between the southern 
suburbs of Sydney and the northern suburbs of Wollongong. The Park has a triangular 
shape and is bounded by the Pacific Ocean to the east and Port Hacking River to the 
north (Figure 3.1). Princes Highway limits the Park in the west and its southern edge 
extends to the township of Otford (Goldstein, 1976). The suburbs of Bundeena and 
Maianbar lie within the Park boundaries and both are located in the northern section. 
Other neighbouring suburbs are Grays Point and Gymea Bay, both located on the 
northern shore of the Port Hacking River. Heathcote, Engadine and Loftus are on the 
western side of the Princes Highway, which is the western boundary of the Park 
(Fairley, 2000). Seven of the popular places in the Park are described individually 
below.  
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Fig. 3.1 Royal National Park, Sydney, drawn by Dr R Fulton based on GIS layers 
provided by RNP authorities. 
3.2.1  Audley: 
Audley was named in honour of Licensed Surveyor Lord Audley. Located in a 
valley where the Hacking River and Kangaroo Creek merge, Audley is the most 
developed area in RNP. Many of the river flats have been modified. These locations 
include Allambie Flat, Allambie Heights, Causeway Flat, Reids Flat, Pool Flat, Ironbark 
Flat, Robertson Flat and Currawong Flat, all developed simultaneously for recreation in 
1885 (Carrick, 2012). 
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Anthropogenic modifications which have changed the natural environment at 
Audley include a visitor center (Figure 3.2) which previously was a dance hall. 
Additional modifications include a recently renovated and enlarged enclosure with 
barbeque facilities and two cafés, lawns, a boatshed, cleared areas, roads, toilet blocks, 
a weir, planted exotic trees, bare ground areas used for parking cars and a bridge 
(Goldstein, 1976). The Audley area is the most visited location in RNP and on most 
days a large number of visitors can be seen recreating in the area. 
 
 
Fig. 3.2 Visitor Centre at Audley, RNP 
3.2.2  Wattamolla: 
Wattamolla is a sheltered cove (Figure 3.3) which was once used by George 
Bass, a surgeon, and his companion Flinders, who surveyed Port Hacking in 1796 in 
order to take refuge (Carrick, 2012). Here a narrow sandy bar separates the surf from a 
lagoon which lies behind it. The lagoon is filled by waters from Wattamolla Creek and 
Coote Creek through a waterfall (Goldstein, 1976).   
Wattamolla has also been modified like Audley in order to create recreational 
amenities such as picnic areas, lawns, roads, metal stairs, toilets, kiosk and parking 
spaces. Many people visit Wattamolla on weekends and parking places on these days 
are always full.  
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Fig. 3.3  Wattamolla, a popular and well visited location in RNP 
Source: http://www.shirekids.com.au/2012/09/royal-national-park-wattamolla-beach/ 
date 5-1-2014.  
3.2.3  Bonnie Vale Camping grounds: 
Bounded by Cabbage Tree Basin on the western side, Bonnie Vale is located 
between the villages of Bundeena and Maianbar at the northern end of RNP. Being on 
the Hacking River and a short ferry ride from Sydney, Bonnie Vale is a popular fishing 
and holiday spot (Carrick, 2012). This is the only developed formal camping area with 
car access and facilities in RNP (Fairly, 2000). The facilities available here include 
picnic areas with barbeques, demarcated camping sites (74), caravan parking areas, 
flush toilets, hot showers and drinking water. As an added attraction, Jibbon Beach is 
just a short hike away from Bonnie Vale. Privately owned cabins are located within the 
area along with a kayak club (Figure 3.4). The area is well visited by both by locals 
from Bundeena and Maianbar and by visitors who picnic or camp.  
 
 
 
 
 
 
 
Fig. 3.4 Bonnie Vale, developed camping grounds, RNP 
60 
 
3.2.4  Garie Beach: 
Garie Beach is a popular surfing beach near the southern end of RNP (Figure 3.5). 
Facilities here include a Surf Lifesaving Club, a café, kiosk, toilets, drinking water, 
parking spaces and sealed road for vehicular access. The place is equally popular for 
fishing and is usually busy on weekends (Fairley, 2000). 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3.5 Garie Beach, a popular surfing beach in RNP 
3.2.5  North Era camping ground: 
North Era Camping grounds (Figure 3.6) are located behind the North Era Beach 
within a grassy valley south of Garie Beach. Here camping sites are not demarcated. 
Besides a chemical toilet there are no other amenities. Nevertheless, clearing has 
occurred and garden grass has been planted over the entire cleared area. From here just 
over the ridge to the south is South Era where over a hundred privately held shacks are 
located (Fairly, 2000). North Era is relatively less visited than Bonnie Vale. Visitors 
who cover the Coast Walk (24 km) in two days typically camp at North Era for the 
night when they start from Bundeena in the morning.  
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Fig. 3.6 North Era Camping grounds, RNP 
3.2.6  Garawarra State Conservation/Recreation Area: 
The area lies in the upper catchment of the Hacking River and has two sections. 
One located between the Southern Freeway and the village of Helensburgh, and the 
other between Illawarra Railway to the south and the Hacking River to the east.  
The National Parks and Primitive Areas Council and its successors were 
influential in the protection of important natural areas from the 1930s onward in NSW. 
The Council was successful in having the Garawarra Primitive Area added to Royal 
National Park. “Primitive areas" in NSW have the main objective of preservation of 
natural conditions, a prototype of the National Park system now in place and a 
precursor to the current concept of wilderness areas (NPWS, 2000). 
The Garawarra Recreational area is scarcely visited due to its remoteness relative 
to other popular areas in RNP. The other probable reason for lesser visitations could be 
the lack of amenities in comparison with areas such as Audley, Wattamolla and Garie 
Beach. Moreover, the area is largely unmodified, especially in comparison with other 
popular areas in RNP, allowing warm temperate rainforest to persisit in the sheltered 
gullies within the area (Figure 3.7). 
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Fig. 3.7 One of the signboards in Garawarra State Recreational Area, RNP 
3.2.7  East Heathcote Trails: 
These trails lie on the western border of RNP, with the suburb of Heathcote being 
located close by. The Illawarra railway line and Princes Highway bound the East 
Heathcote Trail area in the west. Bicycle/mountain bike access is allowed on most of 
the trails in the area. It is believed that the tracks here have the ability to sustain 
moderate to heavy bicycle use with minimal maintenance as well as being safe for 
other users mainly walkers (Figure 3.8).  
Fig. 3.8 East Heathcote Trails, RNP 
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3.3  Climate 
RNP experiences a warm, temperate climate with moderate winter temperatures 
and warm summers. The average annual rainfall in the area ranges from 1143mm-
1270mm/year north to south (Figure 3.9). The first half of the year receives slightly 
higher precipitation than the second half (Goldstein, 1976). The highest daily rainfall 
recorded in the RNP area by the Australian Bureau of Meteorology weather station at 
Lucas Heights is 254.5mm. Rainfall within the Park is reported to be highly variable 
with a declining gradient from east to west, and from south to north along the coast 
(Goldstein, 1976).  Coolest temperatures in are recorded in the month of July and the 
warmest in February. Average daily temperatures are known to fluctuate by 5
o
C in a 
given month. This variation is caused mainly by cool and moist winds from the 
northeast and southeast. During summer winds from the west are hot and cause 
evaporation. Generally, water available to plants in the Park is affected by factors such 
as evaporation rate, slope of the ground and water absorption capacity of the soil 
(Goldstein, 1976). 
 
 
 
 
 
 
 
 
 
 
Fig.  3.9 Average rainfall ranges Lucas Heights, RNP 
Source: http://www.environment.nsw.gov.au/NationalParks/parkClimate.asp 
3.4  Geology and landforms 
Royal National Park is part of the Sydney Basin and hence its geology is 
similarly dominated by Hawkesbury Sandstone (Short, 1993). The formation of this 
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rock started some 195-220 million years ago when Australia was part of the 
Gondwanaland super-continent and the Sydney region was a fresh water lake. Periodic 
deposits of sand, mud, silt and pebbles brought in by large streams filled this lake. Over 
the next million years, these sediments were overlaid with other sediments and were 
later compressed to form sandstone, mudstone and shale (Rathone and Evans, 1986). 
The nearly horizontally bedded rock sequence in the Park area is Narrabeen Shale 
overlain by Hawkesburry Sandstone and finally Wiannamatta Shale. Major parts of the 
Wiannamatta Shale have been eroded away since the time of deposition. Consequently, 
RNP is part of a very big block of sandstone, which is tilted upwards in the south 
towards the Nepean Ramp. The Park itself consists of a low plateau broken by the 
Hacking River, Kangaroo Creek and South West Arm Creek. Hawkesbury Sandstone is 
the common rock in the north of the Park, where it forms the cliff line between Jibbon 
and Garie. The southern part of the Park has outcrops of Narrabeen Shales which 
normally lie beneath the Hawkesbury Sandstone. Due to gentle upward tilting on the 
margins of the Sydney basin, Narrabeen Shales outcrop at the base of Garie North Head 
and become prominent along the coastline further south (Mullins and Martin, 1979). 
3.5  Soil 
Soils are formed by the interaction between climatic forces, parent material, 
biomass and topographic features of an area over a period of time (Brady and Weil, 
2000; Charman and Murphy, 2007; Goldstein, 1976).  Soil is composed of mineral 
matter, organic matter, water and air, and variations in the proportions of these 
constituents create different soil types. Plant life depends on the constituents of soil and 
a diversity of soils creates conditions that trigger natural selection within the plant 
kingdom, leading to different vegetation covers.  
The physical characteristics of soil are described by properties such as texture and 
structure. Soil texture refers to the size of individual mineral particles which are 
classified into gravel, sand, silt and clay based on their size; the finest of these is clay. 
Most soils are a mixture of particle sizes, and based on the particle proportions soils are 
classified into four main texture classes (Table 3.1). 
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Table 3.1   Soil texture categories, adapted from Goldstein (1976) 
Texture type Description 
Coarse textured 
Loose with mostly sand and gravel. Not cohesive when moist. Holds 
only a small amount of water and organic matter.  
Medium textured 
Deficient in gravel; a mixture of sand, silt and clay. Holds adequate 
quantities of water and organic matter for plant growth. 
Moderately fine 
textured 
High in clay content, consequently sticky and plastic when wet. Such 
soils develop a surface crust when organic matter is too low.  
Fine textured 
40% or more clay. Very sticky and plastic when wet. Larger quantities 
of organic matter and higher water retaining capacity.  
Soil structure is the arrangement or internal organization of a soil mass. It is the 
shape acquired by groups of soil particles due to soil particle aggregation. The essential 
element of the structure is “ped”. Soil structure has a bearing on the macro-pore space 
of soils and therefore the amount of water that can be infiltrated and/or retained. Table 
3.2 shows the parent rock materials at RNP and the characteristics of soils developed 
on them.     
 
 Table 3.2   RNP Soil types (adapted from Goldstein, 1976 and NPWS, 2000b)    
Parent 
Material 
Texture Structure Color Depth Drainage Soil type   (Great 
soil  group) 
Narrabeen 
Shale 
Clayey 
loam 
Crumb Brown Deep Poor krasnozems 
Hawkesbury 
Sandstone 
Sandy 
loam 
Structure -
less 
Dark grey/ 
brown 
Shallow Excellent lithosols 
Wianamatta 
Shale 
Loam 
 
Weakly 
structured 
Reddish-
red brown 
Deep Poor  red podsolic 
 
Soils that have shale as parent material have heavy texture and range from loam 
to clay loams at the surface and medium to heavy clays in the subsoil. Soils from 
Wannamatta Shales have a well-defined texture profile but are poor in structure. The 
sub-soil is reddish to red brown and these red podsolics are deep with relatively poor 
structure  (Goldstein, 1976). These soils are now classified as Kurosols (McKenzie et 
al., 2004). Soils from the Narrabeen group are clayey and have well-defined structure 
(crumb) and high nutrient availability. Now called Krasnozems, the soils have slight 
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profile differentiation as the soil is red throughout and is brownish in the top few 
centimeters form humus (Goldstein, 1976).  
 Hawkesbury Sandstone produces a range of soil types. The reasons for such 
variations include: 
(i) Nearly horizontal bedding of sandstone, which in some areas is tilted in such a 
way that natural drainage is impeded. This leads to soils being waterlogged and 
nutrient recycling becomes significantly retarded. Consequently, the presence of 
organic matter in the soil increases considerably and the soil acquires a dark 
colour; 
(ii) Interbedded clay lenses when they occur within sandstone, lead to formation of 
deeper soils; 
(iii) On slopes two processes occur: (a) the top layer of soil tends to move down 
slope leading to deeper deposits in the valley bottoms where yellow podzolic 
soils develop; and (b) finer particles of clay leach downwards through the 
profile leaving a sandy surface, hence soils have a sharp differentiation between 
A and B horizons. The A horizon is gritty and unconsolidated and the B horizon 
is mainly clay. Valleys have deposits of alluvium and colluvium, and some of 
these sediments are eventually washed out to sea. Freely drained conditions 
generally favour the formation of red podzolic and yellow podsolic are formed 
in poorly drained depressions. Also, due to the presence of hydrated iron oxides 
in Hawkesbury sandstone, yellow podzolics are formed even in well-drained 
positions (Goldstein, 1976).  
Five distinct soil landscapes can be found in the Park and they have been 
categorized as Gymea, Lucas Heights, Bundeena, Yarrawarra, and Hawkesbury 
(Hazelton and Tille, 1990). The Gymea group is mainly coarse sandy loams with many 
iron fragments, or hardened clayey sands. These can be found near the suburb of 
Engadine. The Lucas Heights group consists of fine loose, sandy loams and hard-
setting clay loams with high stone content and poor water holding capacity. These are 
located in the northwest of the Park. The Bundeena group consists of soils that are 
loose stone-sand loams with subsoils of light sandy loam. These soils are restricted to 
the eastern sections of the Park represent the best preserved examples of relict cliff-top 
sand dunes formed when coastal dunes were blown inland, during the sea level rise 
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some 10,000 to 6000 years ago (Fairley, 2000). The Hawkesbury group soils are sandy 
clay loams with light clays overlain by loose sand. These are found primarily on the 
steeply sloping gullies of the Hacking River catchment (Hazelton and Tille, 1990).  
Soils of the Park are mainly of poor structure and hence soil conservation is a 
major problem faced by the Park management. The highly erodible nature of these soils 
combined with the high rainfall of the upper Hacking River catchment creates a 
significant erosion hazard. Erosion is particularly a problem on the Coast Walk since it 
experiences heavy visitor use and is adversely affected by wind as well as water 
erosion. 
3.6  Vegetation 
RNP has an internationally acclaimed flora collection with more than 1000 recorded 
plant species, of which 26 are classified as nationally rare or threatened species 
(NPWS, 2000a). Plant associations in the Park include freshwater swamps, estuarine 
wetlands and various types of rainforest. Some of the plant species common to 
rainforest communities include Coachwood (Ceratopetalum apetalum), Cabbage tree 
palm (Livistonia Australis), Ferns (pteridophyte), Lillypilly (Acmena smithii 
'Variegated’), Tucjeroo (Cupaniopsis anacardioides), Sassafras (Sassafras officinale) 
and Wonga-wonga vines (Pandorea pandorana) (Mullins and Martin, 1979).  
The vegetation patterns at RNP are influenced by climate, topography, soils, fire 
and anthropogenic activities (Goldstein, 1976). Human interference with the Park 
ecosystem in the past has not been particularly wise. Some of the modifications made 
by the early management of the Park that have affected native flora communities 
adversely include removal of ferns, epiphytes and soils, logging of timber from tall 
forests and rainforest,  construction of pathways and roadways through plant 
communities, clearing of large areas and planting of grasses for military maneuvers 
(Goldstein, 1976).  
The Park has a distinctive bio-climatic location in which a gradient forms between 
the northern warm temperate biota and the southern slightly cooler-temperate biota. A 
climatic gradient is formed by the ocean’s influence from the east to the west. The 
combined factors of unique geographic location, coastal orientation and varying 
topography create ecotonal transitions, which create favorable conditions for the high 
flora diversity present (NPWS, 2000a). The major vegetation communities identified 
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by the National Parks and Wildlife Service include Sandstone Heath, Sandstone Gully 
Forest, Rock Pavement Heath and Ironstone Woodland. Sandstone Heath is the most 
dominant of the communities and is found in either closed, open or mallee form – 
community densities and forms are often shaped by influences exerted by soil types, 
moisture levels and variations created due to past fire regimes (NPWS, 2000a). Weeds 
comprise 20% of the total vegetation in the Park today and represent a major problem 
for Park managers as weeds compete successfully with native flora species, becoming 
significant threat to Park biodiversity. Increased visitor pressure leads to increased 
vegetation trampling near walking tracks thereby creating disturbed conditions that are 
exploited by weeds, which become established and flourish (Leung and Marion, 1996). 
The physical features of the Park are linked with activities undertaken by recreationist 
and their leisure expectations. In order to study these linkages, information was 
collected from visitors and physical environmental measurements were undertaken. The 
various methods and procedures adopted in this information-gathering will now be 
discussed. 
3.7  RNP Visitor survey 
3.7.1  The questionnaire 
Questionnaires are extensively used as a means of obtaining primary data in social 
sciences (Ryan and Cessford, 2003; Buckingham and Saunders, 2004). The method 
produces valuable results since information obtained through questionnaire surveys is 
usually the most recent and often not available from any other source or method. The 
visitor survey questionnaire developed for this study was multifaceted. Nevertheless, 
the main purpose of the survey was to collect information suitable for statistical analysis 
by asking visitors questions which investigated relevant aspects of their beliefs, 
attitudes, values and perceptions. The survey made available a mechanism through 
which the visitors could express their views, judgments, perceptions and aspirations 
(Curtin and Wilkes, 2005; Arnberger and Brandenburg, 2007) in relation to resource 
condition and recreational settings in the RNP. Management of natural protected areas 
can be made more effective and successful if knowledge about those who visit these 
areas is improved along with an understanding of why they visit (Newsome et al., 2002; 
Moore and Polley, 2007). In addition, management frameworks like LAC (Section 2.4) 
place great emphasis on this aspect and as a result consider stakeholders’ opinion at the 
core of decision making processes (Stankey et al., 1985; Roggenbuck et al., 1993; 
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McCool and Cole, 1997; Cole and Hall, 2009). WPM (Section 2.6) maps could not be 
made without inputs from visitors indicating their perceptions of a wilderness construct. 
Finally, since there was no other formal means that could have been adopted to obtain 
relevant information from visitors, it was practical to undertake a questionnaire-based 
visitor survey to provide visitor-generated information.  
The complete questionnaire used in this study is provided in Appendix II, but 
core questions in the questionnaire are presented and explained here. Questions were 
designed to be direct, concise, clear and meaningful (Oppenheim, 1966; Salant and 
Dillman, 1994; Bradburn et al., 2004; Nardi, 2006). In line with this strategy most of 
the questions were ‘closed’ with tick box options for expressing and thus receiving 
responses. Most response options were framed using a five-point Likert scale (Carifio 
and Perla, 2007), especially those relating to LAC and WPM investigations.  
The questionnaire was divided into three main sections (Table 3.3). The opening 
section (Q1 to 8) was designed to elicit visitors’ motivation for visiting RNP, and to 
investigate their sensitivities relating to the degradation that results from recreational 
use in the Park and other protected areas (LAC management framework). Within this 
first section, visitor motivations and other related questions were investigated through 
questions Q1 to 4, which asked the reasons for visiting RNP. Other questions in this 
sequence probed visitors’ immediate motivations (Q2) (in order to know if a certain 
state of mind triggers the desire to visit RNP or any other protected area), their 
preferred company when visiting a Park (so that some estimate of the present and 
future visitor group sizes could be determined) and their views about sustainability of 
National Parks and other such areas (Q4, presented below Table 3.3).      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
70 
 
Table 3.3 Main sections of RNP visitor survey questionnaire 
 
Section Core theme Question 
Nos. I General motives for visiting the Royal National Park Q1 
Other related motivations for visiting the RNP Q2 
 Preferred company when visiting a conserved area Q3 
 Visitors’ views about sustainability of National Parks Q4 
 Limits of Acceptable Change  Management Framework (Indicators)  
  Non-native flora species Q5 
  Litter Q6 
  Trail width Q7 
  Bare ground at camping sites Q8 
II Wilderness Perception Mapping Management Framework (indicators)  
 Remoteness of wilderness areas Q9 
  Type of access in a wilderness area Q10 
  Signage in a wilderness Q11 
  Picnic spots and barbeques Q12 
  Developed camping sites in a wilderness area Q13 
  Amenities: Star Hotel, Backpacker’s Hotel, Huts, Toilets and Bins Q14 
  Social settings within a wilderness area Q15 
  Social settings specifically for camping Q16 
  Definition of a wilderness Q17 
  Management of National Parks and wilderness areas Q18 
III Demographics and other general questions  
 Time spent in the Park today Q19 
  Frequency of visiting National parks or similar areas Q20 
  Familiarity with popular places in the RNP  Q21 
  Familiarity with other popular National Parks in the region Q22 
  Age group and gender Q23 
  Residential Post Code Q24 
  Education Q25 
  Occupation Q26 
  Most liked aspect of the RNP visit Q27 
  Most disliked aspect of the RNP visit Q28 
 
 
Q.4 Do you think areas such as National Parks and Reserves, and any wilderness areas 
within them, should be preserved for the use and benefit of both present and future 
generations? 
 
Question 4 was considered important since the answers to this question could 
provide insights for public policymakers who are involved in both long- and short-term 
policy development for protected areas in Australia. Analysis of the responses was 
aimed at estimating the most prominent/important general motivations which influence 
people to visit Parks along with other details such as their immediate motivations and 
preferred company.  
71 
 
Questions 5-8 (presented below) were connected with the LAC management 
framework and were designed to identify visitors’ limits for accepting 
change/degradation in the study area. The purpose of the questions was to quantify 
collectively a numerical translation of acceptable standards within the community of 
visitors. The four indicators through which the resource condition was to be judged 
within the hypothetical LAC framework were: (a) presence of non-native flora in the 
study area, (b) presence of litter (rubbish) in the study area, (c) width of walking trails, 
and (d) bare ground area at camping sites.  
Q5) Non-native plant species often spread to conservation areas such as National Parks 
and Nature Reserves. What do you think should be done about non-native plants in 
Park areas?  
Q6)  Park visitors often leave litter in the areas where they camp or picnic. Litter 
management activities are undertaken in Parks from time to time. What do you think 
about the present level of litter in the Park? 
 Q7)  When people walk along trails in a Park they sometimes step sideways and trample 
adjacent vegetation making the trail wider. As a result, vegetation loss and widening 
of trails is an inevitable use impact. How much trail widening do you think is 
reasonable and acceptable as a recreational impact? 
Q8) When camping in a Park people trample and destroy the vegetation adjacent to the 
camping area. Some increase in the bare ground area around camp sites is inevitable. 
How much of an increase in the bare ground area around camp sites do you think is 
a reasonable and acceptable recreational impact?  
The results for these questions were considered for both LAC and for the Purism 
Scale quantification (WPM). A score was attributed to each response option. The 
minimum score of 1 was given to the least sensitive response, i.e. the “doesn’t matter” 
answer, with the highest score of 5 given to the most sensitive and discriminating 
response, a standard Likert scale scoring system. For Q 6-8, the scores descended from 
options left to right i.e. the maximum score of 5 was connected with the left extreme 
option and the next option if selected scored a 4, and so on, until the right extreme 
option was reached which was assigned a score of 1. For Q 5, the arrangement was 
slightly different. These changes were made in accordance with consultations held with 
authorities managing the study area, and aimed to avoid any misunderstanding. Table 
3.4 shows the score that was assigned to different response options for this question. 
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General statistical analysis including averages and standard deviation of the 
responses from the above set of questions (Q 5-8) focused on the most significant 
choices made by the population of visitors which would highlight collective limits for 
accepting change/degradation within the study area.   
 
Table 3.4 Score schema for Q 5 of the RNP Visitor Survey questionnaire 
Options Responses Score 
a. Non-native species should not be allowed to invade more than a quarter of 
Park areas. 
2 
b. Non-native species management should be made more effective and frequent.  3 
c. Research must be undertaken to find ways to completely eradicate non-native 
species.  
5 
d. At no time should non-native species occupy more than a small area in Park.  4 
e. It does not matter if non-native species invade Park areas.  1 
  
Section II of the questionnaire related to the Wilderness Perception Mapping 
framework. Ten questions were directed towards understanding what visitors perceive 
as wilderness. Although wilderness is a concept which has eluded precise definition, it 
is possible to delineate a natural area as wilderness by focusing on wilderness attributes 
such as remoteness, lack of artifactualism, naturalness and solitude which are translated 
into managerial and social setting and are deemed by Purist visitors as essential 
qualities of a wilderness (Section 2.6). However, the basis of a perceptual wilderness 
approach is the multiple wilderness perception and not the political wilderness defined 
by laws and enforced by authorities. The advantage of delineating a 
wilderness/primitive system or area through users’ perceptions and knowledge allows 
an additional potential means for improving the effectiveness of any existing 
conceptual management framework including the LAC or ROS. Figure 3.10 describes 
how the wilderness concept can be defined in terms of attributes which themselves 
become manifested in various managerial and/or social settings. The figure also details 
the questions which were used to pursue this line of investigation (wilderness 
perceptions in the visitor survey). The questions are:  
Q9) Some areas within Parks are managed as wilderness areas. Should such areas be in 
locations that require considerable travel before they can be reached? 
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Q10)   Areas in a Park that offer visitors a wilderness experience should allow which of 
the following type/s of transport? (4WD, mountain bikes, horse riding, walker 
traffic only, doesn’t matter) 
Q11)   Parks have signs boards and notices displayed at various locations. Indicate what 
you feel about this practice in areas which offer a wilderness experience. 
Q12)   Should areas offering a wilderness experience include picnic areas and 
barbeques?  
Q13)   Should areas offering a wilderness experience have properly developed camping 
sites? 
Q14)   Areas offering a wilderness experience should have amenities such as hotel, 
backpackers’ accommodation, huts, toilets and bins: (use a tick)  
Q15)   Some people believe that those seeking a wilderness experience prefer a greater 
degree of solitude in wilderness areas. Which of the following social settings is 
your preference?   
Q16)   When camping, which of the following would suit you best? (proximity to other 
people) 
Q17)   Which of the following do you think best describes a wilderness area? (you can 
tick more than one) 
Q18)   Do you think National Parks are different from wilderness areas? 
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Wilderness Concept 
  
Attributes: 
                                                                                                                                                                                                                                                                                                        
               Ensuing managerial or social setting: 
 
 
 
 
 
                                                                                    
                             
                           
              
             
           
       
Fig. 3.10 Wilderness concept and attributes translated into managerial and social 
settings. Sources: Stankey (1973) and Kliskey (1994) 
 
Similar to the scoring system adopted for LAC quantification described above 
and also used by Stankey (1973), Roggenbuck et al. (1993), Kliskey (1994) and 
Flanagan and Anderson (2008), the relatively least sensitive response was assigned a 
score of 1. On the other hand, the most sensitive possible response which represented 
Artifactualism Remoteness Naturalness Solitude 
Artifactualism manifestations: Questions 11, 12, 13, 14 (four sub questions). 
Hotels, cabins/huts, developed campsites, picnic areas, toilets, signs and sealed roads.  
Remoteness manifestations: Questions 9, 10. 
 Distance from the main entrance, access type (sealed, fire trail or walking track) 
Naturalness  manifestations: Questions 5, 6, 7, 8, 17, 18. 
 Absence of exotic non-native species and presence of minimum recreational impact 
Solitude manifestations: Questions 15, 16. 
 Camping arrangements and number of encounters with other recreationists 
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the most pure and discriminating response was assigned a maximum score of 5. Not all 
questions were designed exactly according to the Likert scale, i.e. left extreme option 
the most sensitive and the right extreme the most insensitive. However, the broad 
design was based on the Likert scale, with responses having five option levels 
symbolizing a swing towards agreement or disagreement with one neutral option. Table 
3.5 presents the purism score schema which was designed for the WPM questions. 
Table 3.5  Purism score schema for Wilderness Perception Mapping responses 
Question No. 
Score for  
option (a) 
left extreme 
Score for 
option (b)        
left centre 
Score for 
option (c)        
centre 
Score for 
option (d)    
right centre 
Score for 
option  (e)  
right extreme 
9 5 4 3 2 1 
10 3 4 2 5 1 
11 5 4 3 2 1 
12 1 2 3 4 5 
13 1 2 3 4 5 
14 1 2 3 4 5 
15 5 4 3 2 1 
16 5 4 3 2 1 
17 1 5 4 2 3 
18 (a) & (b) 5 (yes) N.A 1 (No) N.A 3 (don’t know) 
 
The Purism quantification process involves grading each response using a system 
of points or scores (Likert scale model) and the final Purism score of an individual is 
the total of all scores, that is, the sum of points scored for all the subject questions. The 
maximum score that a respondent could score in this study was 95 (19 x 5; Q 14 has 
five sub-questions; Q 18 has two; and five questions connected with the LAC 
framework are included) since all questions were assigned equal importance within the 
Purism determination process. Accordingly, the minimum achievable score was 19 (19 
x 1) which represents the non-discriminating visitor for whom extreme artificiality is 
acceptable in a wilderness. Conversely, a score of 95 represents the most pure, 
discriminating person who intensely dislikes any deviations from pristine natural 
conditions.  
The Purism segregation method adopted in this study is slightly different from the 
one used by Kliskey (1993) who segregated Purism scores into four categories of 
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wilderness perception levels (N = 233). The categories were Non-purist, Neutralist, 
Moderate-purist and Strong-purist. In this scheme, the Strong-purist (Purism score: 80-
66) and Moderate-purist (Purism score: 65-56) represented the groups with higher 
scores, the Neutralist (Purism score: 55-46) the group with scores in the mid-range, and 
the Non-purist (Purism score: 45-16) the group of recreationist at the lower end of the 
scale. This segregation was done subjectively using pre-classified categories based on 
score ranges.  
In the present study, the Purism categorization used by Kliskey (1994) could not 
be used mainly due to the smaller sample size (N = 115). This meant that not enough 
respondents could be found within each of the four Purism categories: for example, 
very few respondents could be classified as Non-purist. Moreover, the number of 
Purism indicators (wilderness perception questions) considered in the present study 
(19) differed from those used by Kliskey (16). This difference resulted in a Purism 
score range which was dissimilar from the one used by Kliskey. Therefore, considering 
the small sample size and the dissimilar Purism score range, it was concluded that in 
order to use the survey data meaningfully and yet maintain the principles of the WPM 
framework, a slightly different approach from the above-mentioned procedure was 
needed.  
In this study Purism scores were sorted in a descending order. Individuals with 
responses in the top 20% of scores were grouped and represent the most Pure of all 
surveyed visitors. Similarly, individuals with the next highest 30% of final Purism 
scores were grouped, with this second group representing the middle range or “Semi-
pure” type of visitors. Finally, the remaining balance of 50% of respondents represent 
the group of the Non-purist visitors, relative to the Pure and Semi-pure type of visitors.  
The last section of the questionnaire focused on seeking demographic and 
visitation patterns from respondents. Visitors were asked about their knowledge of 
RNP with a view to establishing how motivated people are to visit different parts of the 
National Park, how long they intended to stay in RNP, and how often they visited the 
Park and important areas within it. In the final questions, respondents could indicate 
what they most liked and what they most disliked about their visit to the study area. 
These questions are important since they are open-ended and provide an unbounded 
space where visitors can express whatever they thought was important without being 
prompted or guided. Questions 19, 20, 21, 23, 27 and 28 are presented below. 
Q19)  How long do you intend to spend in the Park today?  
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Q20)  How often do you visit a National Park, a Marine Park or any other type of a 
natural conservation     area?                 
Q21)  Have you visited, know of or do not know these places in the Royal National 
Park?  (use a tick) 
Q23)  Please indicate your age group and gender     18 to 30 □      31 to 40 □   41 to 60 □     
over 60 □               Gender:       Male □          Female □ 
Q27)   What did you like the most about your visit?  
Q28)   What did you like the least about your visit?   
 
3.7.2   Visitor sampling plan 
The sampling plan used to conduct the visitor survey had to take into account the 
varying areas within the Park where different forms of leisure were undertaken, of 
which the seven listed in Q 21 are the most popular. Each of these areas represented 
different recreational opportunities and settings in RNP. The plan was to interview 
people who were found in all of these areas. The justification for such a sampling plan 
was the premise that a good mix of survey responses collected from all popular areas in 
the Park would be representative of the range of recreationists who visit RNP. 
Consequently, the researcher visited all of the seven popular areas (Section 3.2) in 
order to conduct on-site survey/interviews. The survey commenced in February 2012 
and was completed in the first week of June 2012. The target was to collect more than 
100 responses, taking into account unknown response variability. With a total of 28 
questions the survey was time-consuming for visitors to complete on-site. Because of 
this, a larger survey sample size could not be attempted – altogether 115 responses 
were collected.    
 
3.7.3  Conducting interviews   
Most of the survey was conducted on weekends when there were more visitors in 
the Park. However, surveys were also conducted on weekdays when the researcher 
encountered visitors while undertaking physical quantification work in the study area. 
No bias was maintained in recruiting a potential survey respondent. However, female 
visitors who were seen resting in relatively secluded places in the area were not 
approached because it was thought that they may be avoiding others and perhaps would 
not wish to be disturbed. This may have introduced a slight bias towards male 
78 
 
respondents and groups. Typically, the researcher would visit one of the seven popular 
areas and walk/roam in the area to find visitors. Every visitor who could be approached 
was requested to take the survey. After this the nature and purpose of the survey was 
explained and a “Participant’s Information Sheet” was provided. At the same time 
potential participants were informed verbally that the survey was completely voluntary 
and that they could stop answering any time they wished. If the potential respondent 
agreed to take the survey then a questionnaire along with a ball-point pen was provided 
for completing the survey on-site. Once a respondent started to answer the survey the 
researcher left them and returned after 10-15 minutes. Such a procedure helped 
respondents to relax, ponder and self-pace their responses. In addition, when 
respondents were left to themselves, any influence or bias that the researcher could 
potentially introduce by interaction or just by being present was comprehensively 
avoided. However, respondents did know that they could call out for the researcher if 
they needed any clarification on any aspect of the survey since the researcher was 
always within visible distance from respondents. In order to ensure that respondents did 
not miss any question due to oversight, the researcher checked the completed surveys 
when collecting the responses. Occasionally, two or three unanswered questions were 
found and in such cases either a verbal response was obtained from the respondent or 
the respondent was requested to complete the survey. Often verbal responses were 
noted since this was more convenient for both respondents and the researcher. Most 
visitors agreed to take the survey, with only three persons declining, saying it was late 
and they would soon be leaving.  
In order to include not only the current visitors but also those who have been 
visiting the Park over a longer period of time and therefore have seen the Park evolve 
(Moore and Polley, 2007), interviews were conducted with volunteers. Members of this 
group have been working in RNP for many years and include both trained and 
untrained people, who undertake unpaid work such as weed removal, hygiene 
maintenance or any other activity connected with Park maintenance under the 
supervision of Park authorities. The researcher contacted Park authorities and requested 
permission to work with a team of volunteers, whose activities were scheduled on a 
weekly basis. During a break the Ranger-in-charge invited the researcher to address the 
volunteer team, explaining the purpose and nature of the study. Following this a survey 
questionnaire was handed to each of the volunteers. The completed survey responses 
from all of the nine volunteers were collected the following week. 
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Volunteers were included in the survey since they are regular Park visitors and 
therefore are one of the stakeholders. Moreover, since most volunteers have been 
working in the Park over long periods they have witnessed the changes which have 
occurred. Because of the nature of their activities and long association with Park 
authorities it was considered important that they be consulted on issues which directly 
affect them both as visitors and custodians.  
There are privately owned cabins in RNP. Some of these cabins are in the North 
Era Camping grounds area (one of the seven popular areas in the Park) and have a long 
history of private ownership. One of the owners was contacted by the researcher when 
they were staying in their cabin while holidaying. The owners agreed to take the survey 
and also contacted other cabin owners who responded to the survey as well. The survey 
questionnaires were given to the cabin owners so that they could answer them over the 
weekend. The following week 6 completed surveys were collected by the researcher.  
In addition, the Sutherland Bushwalkers Club was contacted. The club is one of 
the leading and popular bushwalkers’ clubs in Sutherland Shire where the Park is 
located. Members of the bushwalking club have been known to visit the study area over 
a long period because most members are local residents, many of whom were born and 
brought up in the area. The President of the club agreed to allow club members to be 
surveyed at the time of the club’s annual general meeting. The researcher with the help 
of a few club members conducted the survey on the annual general meeting day and 
collected 32 survey responses.  
Finally, the researcher contacted authorities at the Holy Cross School in the local 
council area of Helensburgh. The Garawarra State Conservation Area, at the southern 
end of the RNP, lies within the Helensburgh council area. Local residents of 
Helensburgh are known to visit the Garawarra State Conservation Area, a primitive 
area. The Holy Cross School’s parish is a place where locals congregate. Therefore, the 
researcher contacted the school authorities requesting their assistance in the collection 
of survey responses from locals who visit and have been visiting the RNP. Similar to 
the bushwalkers club members, many locals were born and brought up in the area and 
have witnessed the Park evolve over their lifetime. The authorities obliged and the 
survey questionnaires were distributed in the local parish. Two weeks after the 
distribution day a total of 8 completed survey responses were collected. Table 3.6 
presents all the locations and procedures used to collect the RNP survey responses. All 
responses were random within the associated groups. 
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Table 3.6 Survey collection details 
Location Interviewees Number of 
surveys 
collected 
In the study area Park visitors  60 
In the study area Park volunteers  9 
In the study area Park cabin owners  6 
Close to the study 
area, Sutherland 
Bushwalkers attending the 
Sutherland bush- walkers 
annual meeting  
32 
Close to the study 
area, Heathcote 
People attending the Holy 
Cross Parish  
8 
Total 115 
  
3.7.4  Analysing visitor survey responses                
Data collected from the survey were entered into a database that was designed 
using Microsoft Access 2007. Results of the survey relating to WPM were calculated 
according to the Purism scale methodology described in Sections 3.7.1 and the three 
purism groups were established. Other results were estimated using general descriptive 
statistical methods (percentages). Within the categories of purism groups, and in order 
to finalize which features were collectively considered to be desirable in a 
wilderness/primitive area, participants’ responses were aggregated so that “strongly 
agree” and “agree” were combined to signify a desirable or a required feature. 
Similarly, “strongly disagree” and “disagree” were aggregated to imply unwanted or an 
undesirable feature. At least 50% agreement was the standard set to either include or 
exclude a certain feature as part of a wilderness construct. A simple oneway ANOVA 
test was also conducted to ensure that the segregated purism groups were significantly 
different. Other calculation details were undertaken specifically for mapping ROS and 
WPM; the procedure adopted for deciding on buffer separation will be presented in 
Section 3.9. 
 
3.8   Physical quantification of LAC indicators 
This section describes the methodology used for the physical quantification of the 
biophysical indicators which formed part of the study’s LAC management framework. 
The four biophysical indicators investigated within a hypothetical LAC management 
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framework prepared for the study were: (a) trampling-driven degradation such as trail-
width of walking trails, soil loss on walking trails, soil compaction on eroded sections 
of walking trails and rate of erosion on walking trails; (b) bare ground area in camping 
sites; (c) presence of litter or the presence of rubbish in the selected seven popular 
locations included in the visitor survey, excluding East Heathcote trails since the area 
was very small;  and (d) presence of non-native flora species. Data relating to the 
presence of non-native flora species were obtained from the NSW Department of 
Environment and Climate Change and were not estimated independently as part of the 
study.  
3.8.1  Trail degradation assessments 
The longest walking trail in the RNP which can only be accessed on foot is the 
Coast Walk. This is a 24 km long popular walking trail which was the main focus of an 
earlier study undertaken by the researchers (Dragovich and Bajpai, 2012) and was not 
included in this study.  
Three walking trails were selected for detailed investigations relating to 
trampling-driven degradation. These walks are a prominent part of the access systems 
provided in three popular sites in RNP, namely: (1) Bonnie Vale Camping grounds, (2) 
East Heathcote trails, and (3) Garawarra State Conservation Area (Figure 3.11). The 
nominated trails were selected since they are located in popular areas of the Park where 
the survey was conducted, and are part of the main access systems connecting these 
areas. The Bonnie Vale walking trail connects the villages of Maianbar and Bundeena 
and is extensively used by both visitors and local communities. Similarly, the East 
Heathcote trail is easily accessible from Heathcote railway station, and therefore 
communities residing in the suburb of Heathcote often use the trail. In addition, the trail 
is popular with both walkers and mountain bicycle riders. The physical survey was 
conducted on the trail section which had dual use for walkers and mountain bicycle 
riders. A short distance from the entrance, the track becomes connected to a fire trail 
which is wide enough for four-wheel-drive access. Consequently, measurements on the 
East Heathcote trail were taken between the trail entrance and the connection with the 
fire trail. Finally, the third trail, the Burgh Track, is a walking trail which passes 
through the primitive Garawarra State Conservation Area.  The trail starts from 
Helensburgh and ends at Garawarra Farm, Garawarra. This trail is relatively less 
known to people, particularly the section which lies within the Garawarra State 
Conservation Area, and as a result is very lightly used. Nevertheless, the track was still 
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selected since people who visit the primitive area would have accessed the trail at some 
time or other. Much of the track is used as a fire trail by Park management and hence 
has been widened for four-wheel-drive access. However, only the section of track used 
for walking was considered for the physical survey.  
All the three selected trails are located in the areas listed in Q 21 (areas 3, 6 and 
7) of the RNP survey; it is most likely that survey respondents would have experienced 
walking on these trails, so the responses provided by them can be expected to reflect 
their experience. 
 
 
 
Fig. 3.11 Locations of the trails used for width measurements, RNP 
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The studied sections or trails (tracks are 4WD management paths) were about 
600-700m long. Degradation on tracks was estimated by quantifying the average track 
width, soil compaction, soil loss and rate of erosion. Track width measurements were 
taken regularly at fixed intervals of 20 steps (approximately every 9-12 m, assuming 
that the researcher’s step could be between 0.45 and 0.6 m long). The decision to take 
track width measurements after every 20 steps was subjective. However, a study 
undertaken by Hawes et al. (2006) did provide some basis for the sampling schema. 
These authors undertook a trial of two techniques in the Tasmanian Wilderness World 
Heritage Area on long walking trails and found that a distance-based technique, in 
which measurements were taken at regular intervals, proved to be the most reliable. 
The authors concluded that sampling at regular 20 m intervals provides statistically 
robust results that better reflect the condition of a walking track. Further, they judged 
the method was practical since typically 5-7 km of track assessment could be made per 
day in remote areas. Although the present study did not use the prescribed interval of 
20 m, a much small interval of 20 steps was used to improve resolution in results, given 
that the total trail length to be assessed was a little less than 1 km. Sections of the 
Bonnie Vale track that were sealed were not measured since they do not represent a 
walking trail surface. In addition, measurements on the East Heathcote trail and Burgh 
Track were terminated where the walking tracks merged with a fire trail since beyond 
the merger point the trails were 3.5-4 m wide, designed for four-wheel-drive access, 
and hence were not representative of walking trails which are typically between 1 to 2 
m wide. 
 
3.8.1.1  Trail measurements 
At every 20-step interval trail width was measured first and then the maximum 
incision which is usually in the middle section of a trail width. A pole which was used 
to measure slope angle (details in subsequent paragraphs) was placed across the trail 
width. A scale was used to measure the depth from the lower face of the pole to the 
surface of the trail. If the maximum incision measurement was found to be more than 5 
cm then the location was included for further erosion-related investigation. Every such 
segment having an incision exceeding 5 cm was independently subjected to detailed 
erosion-related investigation on soil compaction, soil loss and rate of erosion. At least 
four segments of the trail which did not have a maximum incision of 5 cm were also 
included in order to compare degraded and less degraded sections of the walking trail. 
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However, not every segment with a <5 cm incision was investigated since very similar 
conditions could be observed on all such trail segments. Instead, other trail segments 
which could be observed to have suffered erosion-related degradation that occurred 
between two measurement intervals were investigated. As a result, all eroded sites were 
measured independently so that every eroded site was taken into account and data 
better reflected total trail condition. 
Soil loss at a site was calculated using the Cross Section Area (CSA) method 
(Helgath, 1975; Gager and Conacher, 2001; Olive and Marion, 2009). A string was tied 
connecting all four nails inserted at the four corners of the site – all non-eroded sites 
were in the range of 9-10 m x 1-2.5 m, and eroded sites had variable length and width – 
thereby demarcating the boundaries of the site in a rectangular shape. One other string, 
held taut, was tied to two nails inserted on either side of the track; the string passed 
through the centre of the site which was the soil sample collection point (Figure 3.12). 
For eroded sites, the length of a site was that stretch of the track where erosion severity 
was noticeably different from both the bordering upslope and down-slope section of the 
track. Similarly, width of a site was the distance between the banks of a site, 
characterised by marked erosion disparity at their starting points.  
The distance from the string to the ground, to the nearest 0.5 cm, was measured at 
20 cm intervals across the track and the area below each surface profile line was 
calculated by multiplying the total height distance by 20 and converting from cm
2 
to 
m
2
. After the cross section area was determined for the three surface profiles (i.e. two 
site width boundaries and one centre point intersect), total volume of soil loss at each 
site was estimated by averaging the three values and multiplying by the total site 
length. Soil loss per m
2
 from a site was calculated by dividing the calculated volume of 
soil loss by the surface area of the track at that site (m
3
/m
2
). 
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Fig. 3.12    Soil loss measurements and soil sample collection point 
* 
*Diagrammatic representation of a site, showing the plan view of on-site measurements 
recorded and the location of the soil sample collection point. 
Actual track width within a site at string points 1, 2 and 3 was nearly the same. 
Also, sometimes to save time, the string which connected all points of a site was tied in 
an “S” shape. Such an arrangement yielded nearly the same measurements as with the 
arrangement described above, and was quicker to set up and dismantle (Figure 3.13). 
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Fig. 3.13 Soil loss measurement:  an alternative quicker measurement arrangement, 
Burgh track, RNP. 
Path slope-angle for every site was also measured. This was required in addition 
to the length of a site for the S and L parameters of SOILOSS. 
Penetrometer readings were taken on both trampled and adjacent off-track 
sections of the track, in order to assess compaction levels in both trampled and un-
trampled sections (Legg, 2000). 
 
3.8.1.2  Soil loss estimation 
SOILOSS is a tool that can be used to estimate the sheet and rill erosion potential 
of land surfaces and this software was used here (Rosewell, 1993). SOILOSS has the 
formula: 
A = R x K x L x S x P x C          ---------------------------------------------------- (1) 
where: 
A is average annual soil loss in tonnes per hectare (t/ha), and represents the expected 
modelled sheet and rill erosion for a given location;  
R is rainfall erosivity (MJ.mm / ha.h.y); 
K is soil erodibility (t.ha.h / ha.MJ.mm); 
L is length of the slope (m); 
S is angle of slope (degrees);  
P is erosion control practices (dimension-less); 
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C is cover management (dimension-less).                  
In order to estimate average annual soil loss for a certain location, all factors (i.e. 
R, K, L, S, P and C) in the formula are required as input parameters. Values for the 
parameters R, P and C can be determined on the basis of the Handbook that is supplied 
with the SOILOSS software (Rosewell, 1993). Values for parameter K can be chosen 
from the Handbook or be evaluated through laboratory analysis of soil samples from a 
study site. The Handbook also provides information about conditions that should be 
considered when predefined values are selected. Values for the parameter L and S are 
specific to a particular site and must be measured in the field.  
A soil sample was collected at every study site for direct estimation of the K-
value; an attempt was made to take a soil sample from the centre of every site. 
Altogether, 18 soil samples were collected. The number was sufficient since soils were 
not expected to vary significantly on a particular track owing to the small size of each 
measured segment of a track. All eroded sites located on each trail were measured, 
along with the four non-eroded sites.  Soil samples were transported back to the Sydney 
University laboratory for analyses of texture and organic carbon content.  
In order to compute a value for the K-factor, the SOILOSS software requires user 
inputs for clay %, silt %, fine sand %, coarse sand %, organic matter content %, soil 
structure grade (1-4), profile permeability class (1-6) and gravel %. Texture and 
organic matter were analysed in the laboratory and the appropriate grade and class for 
soil structure and permeability were selected from the Handbook. Particle size analysis 
was done using a Melvin Mastersizer 2000, which uses laser technology to estimate 
particle size. Results were then categorised into percentages of clay, silt, fine sand and 
coarse sand for all samples.  
For gravel estimation, empty beakers were marked, and their weights were 
recorded. Soil samples were then placed in the marked beakers, which were put in an 
oven overnight at 105
o
C to remove moisture from the samples. After the drying process 
was completed the beakers were weighed and weights were recorded. The dried soil 
samples were then sieved using a 2 mm sieve to separate gravel from the <2 mm soil 
fraction i.e. clay, silt and sand. The non-gravel fractions was returned to their respective 
beakers and weighed. The total soil weight was calculated by subtracting the beaker 
weight from the total weight of the beaker and the dried soil.  Similarly, <2 mm soil 
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weight was calculated by subtracting the beaker weight from the total weight of the <2 
mm soil portion and the beaker. Gravel % was calculated using the following formula: 
    
Gravel % = <2 mm soil weight x 100  ------------------------------------------------------ (2)                                                                                                                                                                                                                                                                    
total soil weight 
The estimation of organic carbon content was done using the “Loss On Ignition” 
method (LOI), which is based on the loss in weight of a soil sample after heating. At 
high temperatures the organic carbon in the soil is burned and this loss is reflected in 
the post-treatment reduced weight of the sample. At the start of the estimation process 
crucibles were marked and weighed. Soil samples were then placed in the crucibles 
filling them to about ¾ of their capacity. The crucibles with the samples were weighed 
again and then placed in the oven for heating at 430
o
C for 24 hours. Crucibles were re-
weighed following treatment and weights recorded. Loss of weight was calculated by 
subtracting post-treatment weight, of the sample from the pre-treatment weight and the 
organic carbon content was calculated by the following formula:    
 
  Organic carbon % =   loss on ignition   x 100  --------------------------------------------- (3)                                 
weight of sample 
 
After the estimation of organic carbon content, a conversion constant (1.72) was 
applied to the results to convert them from percentage organic carbon to percentage 
organic matter (Rosewell, 1993). Subsequently, the same samples were used for particle 
size estimation using the Mastersizer 2000. Every soil sample was thus analysed for its 
gravel content, organic matter content and texture.  
 
3.8.2  Bare ground at campsites 
Campsites at Bonnie Vale and North Era Camping grounds were surveyed for 
bare ground area estimates (Figure 3.14). The quantification of bare ground is 
important since it is one of the most common and inevitable forms of degradation 
associated with the recreational experience of camping, along with changes in 
groundcover characteristics, shrub density, and vegetation composition. Typically, bare 
ground situations occur in camping areas as a result of both trampling and camp fires 
(Cole and Fichtler, 1983; Leung and Marion, 2000; Marion and Hockett 2008; Cole et 
al., 2008). One of the visitor survey questions (Q 8) specifically related to visitors’ 
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assessments of a reasonable and acceptable recreational impact in terms of bare ground 
area.   
Physical measurements of bare ground were taken for every camp site in Bonnie 
Vale, which has designated areas where camps can be pitched. Native flora in the 
camping area and the attached picnicking area have been cleared and garden grass has 
been planted – perhaps to limit degradation since native flora are more sensitive than 
introduced grasses, which are more resilient to trampling. A total of 74 camping sites 
are provided at the camping grounds in Bonnie Vale; all were surveyed and any bare 
ground on them was measured. A measuring tape was used to record the length and 
width of bare ground, and the total bare ground area was calculated by multiplying both 
the measurements. Figure 3.15 shows one such bare ground area and Figure 3.16 shows 
a close up of a bare ground area.  
 
 
 
Fig. 3.14   Locations of the bare ground area measurements at camping grounds in RNP 
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Fig. 3.15  Bonnie Vale Camping ground (RNP): garden grass, bare ground and picnic 
facilities 
 
Fig. 3.16  Bonnie Vale Camping grounds (RNP): close up of a bare ground area 
 
As with the Bonnie Vale Camping grounds, the North Era Camping grounds have 
also been modified (Figure 3.17): native flora has been cleared and garden grass has 
been planted. Nevertheless, even if native flora were allowed to remain in these 
locations similar (or enhanced) camping-related degradation levels could be expected 
and hence degradation quantification was carried out regardless of vegetation type. In 
North Era Camping grounds there was no bare ground area. Instead, this area has many 
camp fire circles, a total of 9 (Figure 3.18), with the maximum number of tents which 
can be pitched here being about 30. Consequently, the diameter of these near-perfect 
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camp fire circles was measured and the bare area was calculated by using the formal 
πr2, r being the radius of the camp fire circle.   
  
Fig. 3.17 North Era Camping grounds (RNP), cleared native flora and use of garden 
grass 
 
Fig. 3.18  A camp fire circle at North Era Camping grounds 
 
 
3.8.3 Quantification of litter 
The presence of litter (rubbish) is an adverse, undesirable consequence of 
recreation in protected areas. Not only does litter diminish visitor experience 
(Roggenbuck and Williams, 1993; Peden and Schuster, 2008) but it also adversely 
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impacts the environment. Many potentially hazardous chemicals which are used to 
manufacture materials that are common litter items – plastics and packing materials – 
are released in soil and water when litter is left behind by Park visitors. Consequently, 
litter is among the most problematic issues which troubles Park managers (Wang and 
Miko, 1997).  
One of the indicators assessed in this study within the LAC management 
framework was presence of litter in the study area. Visitors were asked what they felt 
about the present level of litter in the RNP (Q 6).  All the locations, including the seven 
popular sites (Q 21 of the  questionnaire) that were surveyed for presence of litter, are 
listed and shown on Figure 3.19. 
 
 
 
Fig. 3.19   Litter survey locations in RNP 
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The litter survey was conducted in a manner which ensured a good overall scan 
of the selected area by the researcher, who walked around in concentric circles or 
concentric rectangles or any irregular shape the area had. Scanning started from the 
perimeter and moved inwards, eventually ending in the middle sections of the area 
under survey (Figure 3.20). Litter items were recorded in a survey sheet (Table 3.7).  
 
 Fig. 3.20  The concentric scanning procedure undertaken to conduct the Litter survey 
 
 
Table 3.7 Litter recording sheet with examples 
Royal National Park Litter Survey  
        Location……………………………..                                                       Date…………….  
Organic litter Inorganic litter 
No. <10 cm >10 cm Item description No. <10 cm >10 cm Item description 
1 5 pieces  Orange skin 1 7   Plst*. Caps 
2  3 Oranges 2  9 Plst. Water bottles 
3    3  2 Tin cans 
4        
 Total  5 Total  3   Total 7 Total 11  
          * Plst. denotes plastic.  
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Any litter item found in the area was recorded on the basis of its characteristics 
i.e. whether it was organic (food items, fruits, fruit skin) or inorganic (plastics, tin 
containers, packing materials). The second consideration was the litter item’s size. 
Dimensions are important since it is accepted that the bigger the size of a litter item, the 
greater would be its visual impact and the higher could be the disapproval that a 
recreationist would associate with it. The figure of 10 cm was adopted since researchers 
physically checked and calculated that most of the litter found in protected areas is 
usually made of plastic, often plastic water bottles and similar types of containers. 
These plastic litter items usually have lids or caps as stoppers. Typically these stoppers 
are less than 10 cm in length, and often become separated from their parent container 
and are left behind by visitors.  Hence, the figure of 10 cm was considered as 
appropriate. 
3.8.4 Noise levels 
Noise levels were recorded at six points in RNP (Table 3.8). All the locations 
were distant from the sea, which borders the Park in the east, so that noise level 
recordings do not include sounds that originate from the natural wave motion of the 
sea.  
 
Table 3.8 Noise level survey locations 
No. Location 
1 (a) Audley (visitor centre), main road 
(b) Wattle Forest (garden) picnic area 
2 Bola Creek Picnic Area (two points) 
(a) trail entry on the main road  
(b) in the picnic area  
3 Burgh trail (two points)  
(a) trail entry on the main road  
(b) at a distance of 1 km (approx.) from the trail entry 
 
Most of the noise in RNP originates from the movements of vehicular traffic on 
the main road, the Grand Pacific Drive. The Drive provides the main accesses to the 
Park from Audley, Waterfall (through McKell Avenue) and Otford, and it is also the 
main link connecting places within the Park. Sampling locations were chosen at one 
place on each of the three main entry sections of the Drive. Each location had two noise 
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recording points: first, on the main road and second, at the recreational location visited 
by visitors. Noise was recorded using a Micro Sound Level Meter (Degitech, QM1591). 
The device has a feature which allowed recording of the maximum noise level reached 
within a recording time at a location. A time interval of 15 minutes was selected as a 
recording interval and recordings were made on weekends when greater numbers of 
people visit the Park. The aim was to determine how much of the noise from the main 
road reaches the spot where people recreate, with results being used to delineate a buffer 
zone. In an ideal world, measurements would be taken at a certain regular interval, 
moving away from the noise source. The point where the source noise reduces to the 
minimum or becomes negligible would be the buffer width for that particular location. 
However, due to the practical difficulties of time and resource limitations, such a 
detailed experimental design to accurately estimate noise levels could not be 
undertaken. Instead, a more generic methodology was used to approximately estimate 
noise levels in order to delineate a buffer zone.  
The next section describes the rationale which was adopted for developing the 
ROS map and WPM maps. The ROS represents levels of anthropogenic modification in 
RNP utilizing the existing zoning. WPM maps are based on the categorised Purism 
results.    
 
3.9  Mapping the Recreational Opportunity Spectrum and Wilderness 
Perception Maps 
 
Both the ROS map and the WPM maps were created using ArcGis 10.0 software. 
A hypothetical ROS map was prepared for the study using methods and ideas described 
in Clark and Stankey (1979) and Joyce and Sutton (2009). The aim was to delineate 
three bands of the Opportunity spectrum i.e. Primitive, Semi-primitive and Developed. 
In order to make the ROS map representative of the present zoning in the Park and 
therefore more realistic, the already existing primitive zone (the area delineated as 
Garawarra State Conservation Area) was identified as the Primitive band of the ROS. 
The next step was to identify areas which could be classed as Developed so that on 
completion of this step two zones would be delineated (Primitive and Developed), and 
areas which did not fall in either of the two zones could then be classified automatically 
as Semi-primitive. 
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Typically, a Developed area is characterized by the presence of higher levels of 
modifications or artifactualism relative to a Primitive or Semi-primitive area (Section 
2.5). However, to effectively delineate a Developed area from other areas, all 
modifications should be surrounded by a buffer zone. The presence of a buffer contains 
the influence (noise, managerial settings and social settings) originating in and 
associated with a modification within its limits. However, the significant problem with 
buffers is that the process of their delineation can be, at times, subjective (Diego and 
University, 2001). In order to reduce the subjectivity involved in delineating buffers 
around developments, sound levels or noise levels were quantified in this research – as 
noise in protected areas can have adverse impacts on both wildlife and recreationists 
(Littlefair, 2003).  
All modifications which were not part of the Primitive zone were buffered and 
clusters of such buffered modifications were created. The area which had the maximum 
number of modification clusters was delineated as Developed and the area remaining 
after delineating the Primitive area was designated as Semi-primitive.  
Wilderness Perception maps were then developed. Three areas of different 
dimensions were delineated representing three wilderness constructs corresponding to 
perceptions of three different categories of visitors namely Purist, Semi-purist or 
Neutralist, and Non-purist (Section 2.6). Visitors either included a certain modification 
in their wilderness construct or excluded the modification (Section 2.6). In order to 
better reflect the intensity of exclusion expressed by a certain category of visitors for a 
specific modification, the notion of double buffering was introduced – a double buffer 
was two times the width of a single buffer. For example, if results indicate that a 
significant majority (75% or more ) of the visitors belonging to a certain category of the 
purism scale strongly rejected a modification, then that modification was distanced 
from that category’s wilderness construct using a double buffer. Thus three wilderness 
maps were developed, one for each category of visitors i.e. Pure, Semi-pure and Non-
purist. The final step was to compare the wilderness perception map belonging to the 
Purist category with the ROS band of Primitive area.  
3.10 Summary    
Established in 1879, the study area of RNP lies between the southern suburbs of 
Sydney and the northern suburbs of Wollongong. Popular places in the Park which 
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were in this research include Audley, Wattamolla, Bonnie Vale Camping grounds, 
Garie Beach, North Era Camping grounds, Garawarra State Conservation Area and 
East Heathcote Trails. Over the years, the objectives of National Parks have evolved 
considerably. Some of the modifications made by the early management of the Park 
that have adversely affected native flora communities include removal of ferns, 
epiphytes and soils, logging of timber from tall forests and rainforest,  construction of 
pathways and roadways through plant communities, clearing of large areas and planting 
of grasses for military maneuvers. 
 Today, National Park managements in Australia strive to maintain a balance 
between the dual management objectives of conservation i.e. preservation of native 
fauna and flora, and those of providing appropriate recreational opportunities to people 
while maintaining the cultural heritage value of protected areas.  
As part of this study a visitor survey was conducted using a questionnaire to elicit 
information about people’s motivation for visiting RNP, their attitudes towards issues 
included within the LAC, ROS and WPM frameworks, and demographic and other 
general questions. Methods used to analyze results for inclusion in WPM were 
outlined. Quantification of biophysical LAC indicators included trampling-driven 
degradation of trails and campsites, presence of litter and non-native flora species and 
noise levels.  
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CHAPTER FOUR 
Royal National Park Visitor Survey: Results  
4.1  Introduction 
This chapter presents results of the Royal National Park visitor survey (RNP 
visitor survey). Sections 4.2 and 4.3 focuses on findings relating to visitors’ 
motivations for visiting RNP, general attitudes held by visitors towards conservation, 
along with issues connected with the LAC component of the study such as non-native 
flora species, litter, trail width and bare ground area in camping sites respectively. 
Section 4.4 covers all aspects of WPM including remoteness, access systems, 
developments and/or amenities and social settings. Results of the questions laid out in 
the “General Section” of the RNP visitor questionnaire are presented in Section 4.5. 
Here findings connected with demographic issues such as age, gender and residential 
Post Code are presented along with the findings of other general questions such as Park 
visit frequency, visits to other protected areas in the region, knowledge about RNP, and 
likes and dislikes associated with RNP. Finally, a brief summary of the visitor survey 
results described in this chapter is presented in Section 4.6.    
4.2  Visitor Survey Results: overview 
A total of 115 RNP visitor surveys were returned and all responses were suitable 
for analysis. Responses to survey questions are grouped, mainly so that results 
connected with a certain theme can be viewed collectively, and because such a 
presentation would broadly correspond to the three sections of the questionnaire 
(Section 3.7.1). Also, all numerical results representing percentages have been rounded 
in tables. Sometimes this has led to percentage totals not summing to exactly one 
hundred.      
Responses to the first group of questions in the survey, Q 1-4, signify that people 
mainly visited RNP “to observe nature” and “enjoy peace and quiet”, and the 
motivations of “to satisfy my spiritual cravings” and “to camp” were considered of 
much lesser importance (Table 4.1). Most respondents indicated that they were “nature 
lovers” and found RNP a peaceful place (Table 4.3). On the question of preferred 
company, most people preferred visiting protected areas “with one or two friends” or 
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“with a group” (Table 4.4). A large majority of the respondents indicated strong 
agreement with conserved areas being preserved for the use and benefit of both present 
and future generations (Table 4.5). Detailed results are presented in the following (4.1 
to 4.5) tables.   
Table 4.1 Motivations for visiting RNP 
No. Reasons 
Very  
Imp 
Quite 
Imp 
Imp Not 
very 
Imp 
Not    
Imp 
Not 
Imp 
1 To observe the beauty of nature 80 16 96 4 0 4 
2 To enjoy the peace and quiet  69 25 94 4 2 6 
3 To satisfy my spiritual cravings 19 24 43 24 32 57 
4 To get away from the pressures of life 46 30 76 16 8 24 
5 To exercise and experience physical 
challenge  44 37 81 12 6 18 
6 To relax and spend time with family 
and/or friends 47 37 84 13 3 16 
7 To picnic with friends or relatives 30 37 67 29 4 33 
8 To observe native plants and animals 53 37 90 8 2 10 
9 To observe evidence of aboriginal 
occupation 16 31 47 36 17 53 
10 To camp 21 24 45 25 30 55 
11 To educate my kids about nature  30 37 67 10 23 33 
 
The response categories of Very Imp (Very important) and Quite Imp (Quite 
important) were subsequently aggregated, as were the categories of Not very Imp (Not 
very important) and Not Imp (Not important). This allowed direct identification and 
segregation of responses that indicate affirmation of importance from those which 
negate the notion (Table 4.1).  
A majority of the survey respondents (97%) indicated that they visit RNP “to 
observe the beauty of nature”, and almost equal numbers (94%) appreciated the motive 
of “peace and quiet”. In contrast, survey respondents least appreciated the motivation 
of “to satisfy my spiritual carvings”, with a majority of respondents (57%) selecting 
either the Not Very Imp or Not Imp option (Table 4.1). Table 4.2 provides a hierarchal 
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list based on Table 4.1 presenting motivations ordered from that having the highest 
importance to the relatively least important. 
Table 4.2 Motivations ordered from the most preferred to the least important 
Order Importance % Motivations 
1
st 
96 To observe the beauty of nature 
2
st 
94 To enjoy the peace and quiet 
3
rd 
90 To observe native plants and animals 
4
th
 84 To relax and spend time with family and/or friends 
5
th
 81 To exercise and experience physical challenge 
6
th
 76 To get away from the pressures of life 
7
th
 67 To picnic with friends and relatives 
8
th
 67 To educate my kids about nature 
9
th
 47 To observe evidence of aboriginal occupation 
10
th
 45 To camp 
11
th
 43 To satisfy my spiritual cravings 
 
Question 2 of the RNP visitor survey related to more specific personal 
motivations for visiting the Park, allowing respondents multiple selections. Of these 
selections the first two were used for calculating a percentage (Table 4.3). In 
conjunction with other selections, the most selected option (55% of respondents) was 
(d), “I am a nature lover.”  
Table 4.3 Park visit triggers 
Options 
 
Number 
of visitors 
only 
selecting 
this 
option 
Number 
of visitor 
selecting 
this 
option 
as well 
Total 
Approximate 
% of 
respondents 
selecting the 
option 
(a) I wanted a break from my daily routine. 6 15 21 12 
(b) It’s peaceful here. 7 39 46 25 
(c) Sometimes when I am stressed I come out 
here. 
2 20 22 12 
(d) I am a nature lover. 8 58 66 36 
(e) None of the above. I………………………….. 15 13 28 15 
The option which was most selected on its own (single selection, no multiple 
choice)by 15 respondents was option (e), “None of the above. I………………………”. 
(Table 4.3). Most of these respondents were referring to a ceremony they were 
attending which was organized to celebrate the opening of a new café in the Audley 
area of the RNP. Others respondents who selected the option mentioned sporting 
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activities such as bicycle riding or canoeing as their reason for the visit. The second 
most selected option in the single selected option category was (d), “I am a nature 
lover” (8%). When the number of selections within the “only selected” option category 
are added to the number of selections in the “also-selected” category for all options 
then the most selected option remains (d) “I am a nature lover” (36%), with the second 
most selected option being (b), “It’s peaceful here”. The least selected options were (a) 
“I wanted a break….”, and “Sometimes when I am stressed….” 
Question 3 was about visitors’ preferred company when they visit a National Park 
or any similar natural area. Table 4.4 presents the results of this question. 
Table 4.4 Preferred company when recreating in natural areas 
Options  
Total number of visitors 
selecting the option  
% 
(a)  Alone 2 2 
(b)  With one or two friends 38 33 
(c)  With family 19 16 
(d)  With a group 31 27 
(e)  No special preference 25 22 
 115 100 
 
Most respondents selected option (b), “with one or two friends” (33%) (Table 
4.4), with the second most selected option being (d), “with a group” (27%).   
In responses to Q 4 about conservation and use of natural areas for the benefit of both 
present and future generations, an overwhelming majority (96%) of all respondents 
selected (a),“Yes, strongly agree” (Table 4.5). Of the remaining respondents, 3% 
selected “agree”, making a total of 99% of respondents giving a positive response 
(Table 4.5). Since the question was also included in the WPM, the Likert score system 
was used to evaluate responses to this question in order to calculate a Purism score 
(Section 3.1.1). 
 
Table 4.5 Visitors’ attitudes towards conservation both present and future 
Options Likert 
score 
Responses 
Numbers % 
(a)  Yes, strongly agree  5 111 96 
(b)  agree  4 3 3 
(c)  can’t say  3 0 0 
(d)  don’t agree  2 0 0 
(e)  No, strongly disagree  1 1 1 
Total 115 100 
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The next four questions (Q 5-8) relate to the LAC management framework 
(Section 3.2.1), and responses also formed part of the WPM management framework 
evaluations. Accordingly, results of these questions contain both LAC and WPM 
components and include grouped Purism results (Chapter 3). 
4.3 Limits of Acceptable Change management framework: indicators 
The four LAC indicators that were considered within this study were “non-native 
flora species”, “litter”, “trail width” and “bare ground area in camping sites”. The 
indicators represent adverse changes/impacts within a protected area which result 
mainly from recreational use (Section 2.4). Visitors are considered as one of the 
important stakeholders in a LAC management framework. Individual responses by 
visitors indicate the standards they would ideally want within a natural conserved area, 
and averaging all visitor responses provides an indication of general attitudes within the 
surveyed group. Assuming the group is representative of all visitors, such results can be 
taken as an indication of the minimum standards or resource conditions that are 
acceptable to a majority of Park visitors. 
Detailed results of the four LAC indicator questions, which were also considered for the 
WMP framework, are presented below through Sections 4.3.1 to 4.3.4, along with other 
related results based on Purism groupings. 
4.3.1  LAC indicators: non-native flora species 
Visitors’ attitudes to the presence of non-native flora species in protected areas 
such as National Parks and Nature Reserves were assessed through responses to the 
questionnaire. Most respondents selected only one option (82%) of those listed in the 
survey, although 20% selected more than one option. In cases where all the first 4 
options (a, b, c, d Table 4.6) were ticked by a visitor, it was considered that the 
respondent was expressing frustration and seeking urgent action. Such responses were 
assumed to show high sensitivity to the presence of non-native flora species and thus 
were allocated a score of 5, the highest level on the Likert scale. Where two (15 
responses) or three options (5 responses) were selected by a respondent, the average 
score of the selected options was considered to be the score of the respondent for the 
question. 
Option (c), “Research must be undertaken to find ways to completely eradicate non-
native species”, represents the highest level of intolerance towards non-native flora 
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species. This option was therefore assigned the maximum possible score of 5 points on 
the Likert scale. Results show that option (c) was the second most selected option (29%) 
(Table 4.6). Option (d), “At no time should non-native species occupy more than a 
small area in Park”, signifies a minor degree of tolerance for non-native flora species. 
Hence, a score of 4 on the Likert scale was allocated to this choice, which was the third 
most popular choice with 23% selecting this option. Option (b), “Non-native species 
management should be made more effective and frequent”, was assigned a score of 3 on 
the Likert scale, and represents visitors who are more or less neutral or relatively less 
discriminating but wanting more action from Park management to resolve the issue of 
non-native flora species. This option was selected by the highest number of visitors 
(39%). Very few visitors (7%) selected option (a), “Non-native species should not be 
allowed to invade more than a quarter of Park area”. As this option signifies a higher 
level of tolerance, a score of 2 points was assigned to it. The respondents who selected 
this option thus indicated that they are willing to accept an obvious presence of non-
native flora species in conserved areas. Finally, option (e), “It does not matter if non-
native species invade Park areas”, was an option which would be selected by 
respondents with the greatest tolerance for non-native species (1 point on the Likert 
Scale). Results show that only three (2%) respondents selected this option (Table 4.6). 
Table 4.6 Visitor responses to the LAC parameter of “non-native flora species”, RNP survey 
(Q 5) 
Selections Selections in words Likert 
score 
Responses 
Numbers % 
(a) Non-native species should not be allowed to 
invade more than a quarter of Park areas. 
2 8 7 
(b) Non-native species management should be made 
more effective and frequent. 
3 45 39 
(c) Research must be undertaken to find ways to 
completely eradicate non-native species. 
5 33 29 
(d) At no time should non-native species occupy 
more than a small area in Park. 
4 26 22 
(e) It does not matter if non-native species invade 
Park areas. 
1 3 3 
Total 115 100 
 
In order to ascertain how LAC results vary within groups categorized on the basis 
of Purism scores (details in Section 4.3), the responses were arranged within categories 
of “Pure”, “Semi-pure” and “Non-purist” (Table 4.7).       
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Table 4.7 Categorized results for the LAC indicator: non-native flora species, RNP 
survey 
Options 
Likert 
score 
Pure   
% 
Semi-
pure   
% 
Non-
purist   
% 
(a)  Not to allow non-native species in 
more than a quarter of the Park area 
2 0 0 4 12 4 7 
(b) Management of non-native species 
to be more effective and frequent 
3 7 28 12 36 26 46 
(c) Completely eradicate non-native 
species from the Park 
5 11 44 11 33 11 19 
(d) Not to allow non-native species to 
occupy more than a small area in Park 
4 6 24 5 15 15 26 
(e) It does not matter if non-native 
species invade the Park   
1 1 4 1 3 1 2 
Total 25 100 33 100 57 100 
 
Within the category of Pure respondents, most selected irradiations of non-native 
species (44%) (Table 4.7), indicating a high level of discrimination. Fewer Pure 
respondents had small degree of tolerance for non-native flora species (Options b and 
d). Only one respondent within the group selected option (e) and none selected option 
(a) (Likert score 2).  
The category of Semi-purist exhibited similar results to the category of Pure, 
apart from favouring more management intervention. Four of the Semi-pure category 
selected option (a) signifying that some of this group had a higher degree of tolerance 
towards non-native flora species.  
Within the category of Non-purist, the most selected option was (b) (management 
intervention), reflecting a degree of tolerance towards the presence of the non-native 
flora species (Table 4.7). Allowing a small area to be invaded (option d) also shows 
some tolerance towards non-native species. The number of respondents selecting either 
option (a) (7%) or option (e) (2%) remained low, similar to responses within the 
categories of Pure and Semi-pure.    
4.3.2 LAC indicator: litter 
Table 4.8 presents collective results of the LAC indictor “litter”. The first two 
options in the Table represent the categories of visitors who noticed litter in the Park. 
Visitors choosing option (a), “Too much litter, especially on the beaches and picnic 
spots” (29%; Table 4.8) were those expressing strong disapproval of litter. This 
response was allocated a Likert score of 5.  
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Table 4.8 Visitor inputs on the LAC parameter of “Litter in the Park”, RNP survey 
Selections Selections in words Likert 
score 
Responses 
Numbers % 
(a) Too much litter, especially on the beaches and 
picnic spots. 
5 33 29 
(b) There is some litter in the Park 4 42 37 
(c) There is not much litter in the Park  3 35 30 
(d) There is no litter here  2 5 4 
(e) Litter does not matter  1 0 0 
Total 115 100 
 
Option (b) “There is some litter in the Park” (Table 4.8) was selected by 42 visitors who 
show a small degree of tolerance towards the presence of litter in the Park (Likert score 
of 4). If both categories are merged in order to quantify the total number of visitors who 
noticed litter, and did not select other options which reflect tolerance, then a high 
proportion of visitors (66%) are aware of litter in the Park.    
Some visitors (30%) had a reasonably neutral view about litter in the Park, and 
felt there was not too much litter: this option scored 3 points on the Likert scale. 
However, very few (4%) considered there was no litter present and no respondent 
indicated that litter did not matter. These options scored 2 and 1 point on the Likert 
scale respectively (Table 4.8). 
Categorized results based on Purism scores are presented in Table 4.9. Within the 
category of Pure the most selected option was (b) (some litter) (44%). This result is 
more or less consistent with the characteristics of the category of Pure respondents who 
exhibit a high degree of discrimination (Section 2.4), even though option (b) represents 
a small degree of tolerance. Moreover, the combined number of Pure respondents who 
selected option (a) or (b) represents a large majority (84%) of Pure respondents. Only 4 
respondents (16%) of the Pure group indicated that they feel there is not much litter in 
the Park (Table 4.9), with options (d) and (e) not being selected by any respondent. 
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Table 4.9 Categorized results for the LAC indicator: litter, RNP survey 
Options 
Likert 
score 
Pure 
% 
Semi-
pure 
% 
Non-
purist 
% 
(a)Too much litter, especially 
on the beaches and picnic 
spots. 
5 10 40 8 25 15 26 
(b) There is some litter in the 
Park 
4 11 44 14 42 17 30 
(c) There is not much litter in 
the Park  
3 4 16 11 33 20 35 
(d) There is no litter here  2 0 0 0 0 5 9 
(e) Litter does not matter  1 0 0 0 0 0 0 
Total 25 100 33 100 57 100 
  
Results of the Semi-pure category of respondents were similar to those of the 
Pure, with “some litter” (option b) being followed by “too much litter” (option a). The 
highest selected option was option (b) and the second highest selected option was 
option (a), just as for the category of Pure. However, the difference between the 
number of respondents who selected option (b) from those who selected option (a) is 
much wider (18%) for the Semi-pure category than for the Pure (4%). Similar to the 
category of Pure, the third most selected option was option (c) for the Semi-pure group. 
However, the proportion of Semi-pure respondents who selected (c) (33%) is double 
that (16%) for the Pure category. As with the Pure category none of the Semi-pure 
respondents selected either option (d) or option (e).  
Results of the Non-purist were different from those of the Pure and Semi-pure. 
The most selected option for Non-purists was (c) “not much litter” (35%) (Table 4.9), a 
result consistent with the more liberal, tolerant characteristics of the Non-purist 
recreationist (Section 2.4). Within the Non-purist category, the second and third most 
selected options were (b) (30%) and (a) (26%). These results are similar to other 
categories. However, a small proportion of Non-purist selected option (e) (9%), a 
statement not selected by any respondents within the other categories. 
4.3.3 LAC indicator: trail width, RNP survey 
People sometimes trample adjacent vegetation along trail edges, leading to 
vegetation loss and widening of trails. Widened trails are aesthetically displeasing and 
at times are unsafe to walk on since most have uneven surfaces (Section 2.4.1.3). 
Consequently, trail width is an important LAC indicator.  
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Table 4.10 Visitor inputs on the LAC parameter of trail width, RNP survey 
Selections Selections in words Likert 
score 
Responses 
Numbers % 
(a) 1m in width 5 31 27 
(b) 1.5 m width 4 49 43 
(c) 2 m width 3 25 22 
(d) 4 m width 2 4 3 
(e) doesn’t matter 1 6 5 
Total 115 100 
 
A large majority of visitors felt that a width of 1.5m or 1m was acceptable (Table 
4.10). These options (b and a) represent points 4 and 5 respectively on the Likert scale 
and signify the two highest levels of sensitivity towards trail widening from 
recreational use (Section 2.6). The combined proportion of visitors who selected option 
(a) or (b) was 70%. In the middle section of the Likert scale with a score of 3, visitors 
selected option (c) “2 m width”. Very few visitors selected option (d) and option (e) 
which represent visitors who were apparently not concerned about trail widening due to 
trampling of vegetation (Table 4.10).  
Results based on Purism scores show that within the category of Pure 
recreationist the most selected option was 1 m (40%), the least tolerant 5-point option 
on the Likert scale. Such a result is in line with the characteristics of the Pure category 
of recreationist (Section 2.6). The second most selected option was 1.5 m (36%). Few 
Pure recreationists selected option (c) 2 m (20%), and only one selected option (e) 
(4%).  
Within the category of Semi-pure, more people (52%) selected option (b), 1.5 m, 
than option (a) 1 m.  Option (b) also reflects the general characteristics of the Semi-
pure group with a small degree of increased tolerance towards recreational impacts. 
These results are expected: when compared with the Pure category of visitors, Semi-
pure respondents would place the most discriminating option in second priority. Only a 
few (15%) of the Semi-pure respondents selected option (c), and none of the 
respondents selected either option (d) or option (e).           
Within the category of Non-purist the most selected option was option (b), 1.5 m 
(40%) (Table 4.11), with the second most selected option being option (c), 2 m (26%). 
If the number of respondents who selected 1.5m or 2m as an acceptable adverse 
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recreational impact on trails is summed, then a majority of Non-purist (68%) seem to 
indicate that it is acceptable to them if a trail is widened to 1.5 or 2m due to recreational 
activities. Moreover, some Non-purists selected option (e), doesn’t matter (11%) which 
was not selected by any Pure or Semi-pure recreationists. Finally, a small number of 
Non-purists selected option (d), 4m (5%). Selection of options (e) and (d) is an 
expected trait of the Non-purist, who hold a lenient and non-discriminating view, 
contrary to the wilderness concept.      
Table 4.11 Categorized results for the LAC indicator: trail width, RNP survey 
Options 
Likert 
score 
Pure 
% 
 Semi-pure   
% 
 Non-purist   
% 
(a) 1m in width 5 10 40 11 33 10 18 
(b) 1.5 m width 4 9 36 17 52 23 40 
(c) 2 m width 3 5 20 5 15 15 26 
(d) 4 m width 2 1 4 0 0 3 5 
(e) doesn’t matter 1 0 0 0 0 6 11 
Total 25 100 33 100 57 100 
 
4.3.4 LAC indicator: bare ground in camping sites 
Campers trample and destroy vegetation around camping areas, so some increase 
in the bare ground area is inevitable. Visitors were asked about what area of bare 
ground would be an acceptable recreational impact, and more than one third (39%) 
indicated that an increase of 2m around a camp site was reasonable. Options of 1m or 
2m scored at 5 and 4 on the Likert scale and represent a small degree of tolerance for 
the adverse impact of bare ground area in camping sites. A total of 58% visitors chose 
either 1 m or 2 m (Table 4.12).   
Table 4.12 Visitor inputs to the LAC parameter of “bare ground area in camping sites”, 
RNP survey 
Selections Selections in words 
Likert 
score 
Responses 
Numbers % 
(a) 1m around the camp area 5 23 20 
(b) 2 m 4 44 38 
(c) 3 m 3 29 25 
(d) 4 m 2 8 7 
(e) doesn’t matter 1 11 10 
Total 115 100 
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With one quarter (25%) of respondents selecting option (c), a 3-m radius of bare 
ground, this was the third most popularly selected option and was allocated 3 points on 
the Likert scale (Table 4.12). These respondents were satisfied with a bare ground area 
<3m but did not approve of impacts exceeding this (options (d) and (e)). Very few 
respondents selected these latter options, with lower numbers representing a combined 
proportion of 17% of surveyed respondents.  
Categorized results based on Purism scores show that within the category of Pure 
recreationist option (a) 1m, and option (b) 2m, were equally selected (Table 4.13). This 
suggests that within the group of Pure recreationist a bare ground area of 1m or 2m 
around a camp site is acceptable to a large majority and this represents the most 
discriminating or the least tolerant opinion about bare ground extent in camping sites. 
Such a result is in line with the characteristics of the Pure category of recreationist 
(Section 2.4.1.3) who either are very discriminating or exhibit a small degree of 
tolerance. The third most selected option within the category of Pure was option (c), 3 
m (16%), indicating a more accommodating position in relation to bare ground area in 
camping sites. Only one (4%) Pure respondent indicated that even 4 m (option d) of 
bare ground area around camp sites is acceptable to them.  
Similar to the category of Pure, a majority of Semi-pure (67%) selected 1m or 2m 
of bare ground area in camping sites as an acceptable recreational impact of camping 
(15% and 52%). However, the number of respondents who indicated that even 3m 
would be acceptable within the Semi-pure was 27%, much higher than the number 
within the category of Pure (16%). Two Semi-pure respondents (6%) indicated a much 
broader tolerance and selected option (d), 4m (Table 4.13). 
Most Non-purist selected option (b) 2 m (30%), but a majority (56%) of 
respondents selected a 3m or larger area of bare ground in camping sites as an 
acceptable recreational impact (Table 4.13). Moreover, within this combination a 
considerable number (16%) selected option (e), doesn’t matter. Such preferences are 
expected characteristics of Non-purists (Section 2.6, 3.7.1), who do not hold strong 
views in favour of the wilderness concept.  
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Table 4.13 Categorized results for the LAC indicator: bare ground in camping sites, 
RNP survey 
Options 
Likert 
score 
Pure % 
Semi-
pure 
% 
Non-
purist 
% 
(a) 1m around the camp area 5 10 40 5 15 8 14 
(b) 2 m 4 10 40 17 52 17 30 
(c) 3 m 3 4 16 9 27 16 28 
(d) 4 m 2 1 4 2 6 7 12 
(f)   doesn’t matter 1 0 0 0 0 9 16 
Total 25 100 33 100 57 100 
 
4.4 Purism Segregation and Wilderness Perception Mapping (WPM)  
The Wilderness Perception Mapping concept has been described in this study has 
details of the method which was adopted for the numerical quantification of the WPM 
score, the method used for Purism segregation and the WPM process, and the 
development of WPM maps. The process attempts to group visitors having similar 
characteristics and separating them from other groups which are dissimilar. The Purism 
quantification process involves grading each response using a system of points or 
scores (the Likert scale model) with the total of all scores including the four LAC 
indicator questions representing the Purism score of an individual. Following this, 
Purism scores are sorted in descending order and individuals with the top 20% scores 
are placed into the most Pure of all surveyed visitors. Individuals with the next highest 
30% of Purism scores are grouped, and this second group represents the middle range 
or “Semi-pure” type of visitors. The remaining balance of 50% of respondents 
represents the group of Non-purist visitors, relative to the Pure and Semi-pure type of 
visitors. Accordingly, information was obtained for grouping of visitors according to 
their perceptions of wilderness by asking them to respond to the questions dealing with 
their expectations and perceptions. These responses were allocated Likert scores. Based 
on the total points scored visitors were divided into Pure, Semi-pure and Non-purist 
categories. 
A small adjustment had to be made in segregating the top 20% of respondents 
with highest Purism scores. The cut-off point for the category of Pure recreationist (top 
20%) fell on the 23
th 
(20% of 115) respondent on the descending-order Purism score 
list. However, the Purism scores of the 23
rd
, 24
th
 and 25
th
 respondents were same, 
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namely 78 (Appendix III). Consequently, along with the 23
rd
 respondent, those ranked 
24
th
 and 25
th were also included in the category of “Pure” recreationist (Table 4.14a).  
Table 4.14a Purism categorization and scores – WPM framework 
Purism category Purism score range Number of visitors % 
Pure 90-78 25 22 
Semi-pure 77-66 33 29 
Non-purist 65-37 57 50 
Total 115 100 
 
4.4.1 WPM: wilderness and remoteness 
Some areas within national parks are managed as wilderness areas, and visitors 
were asked whether such areas should be in locations that require considerable travel 
before they can be reached. In total, 61% of respondents agreed or strongly agreed with 
the notion that wilderness places should be located remotely and although 22% of 
respondents were undecided only a small no (17%) disagreed (Table 4.14b). 
Collective results indicate any overall trend which exists within the community of 
recreationists (n=115) (Table 4.14) on the subject of whether or not wilderness places 
should be remotely located within a conserved area. The number of visitors who either 
strongly agreed or agreed were aggregated, as were the numbers who either strongly 
disagreed or disagreed. Although 22% of respondents were undecided 62% of all 
respondents agreed with the notion and a small number (17%) disagreed (Table 4.14b). 
Within the category of Pure recreationists nearly half (48%) indicated strong 
agreement with the importance of remoteness. This 5-point option on the Likert scale 
reflected the highest degree of purism characteristics (Table 4.14b) (Section 2.5 and 
3.7.1). An additional 7 respondents agreed but less strongly. Combined, these responses 
reflect a clear majority (76%) of the Pure group consider that remoteness is an 
important wilderness attribute.  
Table 4.14b Importance of “Remoteness” in wilderness settings 
Options Q9. 
Likert 
Score 
Pure 
 
% 
Semi-
pure  
% 
Non-
purist  
% 
Total   
% 
Yes, strongly agree 5 12 48 7 21 8 14 27 23 
agree  4 7 28 16 49 21 37 44 38 
can’t say  3 2 8 6 18 17 30 25 22 
don’t agree  2 2 8 3 9 10 17 15 13 
No, strongly 
disagree  
1 
2 8 1 3 1 2 4 4 
Total 25 100 33 100 57 100 115 100 
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Similar proportions of recreationists within the category of Semi-pure agreed that 
wilderness areas must be located remotely (49%) (Table 4.14b). Collectively, the 
number of respondents who either agreed or strongly agreed represent a majority 
(70%), with only a small proportion of Semi-pure recreationist respondents (12%) not 
agreeing with the idea that wilderness areas should be remotely located.  
The category of Non-purist displayed similar characteristics to the category of 
Semi-pure, with 37% of the Non-purist agreeing that remoteness is a desirable feature 
of wilderness (Table 4.14b). However, a higher proportion of Non-purist – relative to 
other categories – remained undecided (30%), and many Non-purist recreationists did 
not agree (17%) with the notion that wilderness areas should be remotely located. 
However, almost half (51%) of the Non-purists agreed or strongly agreed that 
wilderness areas within a Park should be remotely located. 
 
4.4.2 WPM: wilderness and transport access  
Visitors were asked which type of transport they think should be allowed in 
wilderness areas.  
Collectively a clear majority of 75% respondents expressed the opinion that 
wilderness areas should only be accessed on foot (Table 4.15). Substantially less 
frequently expressed was the desire to access wilderness areas using 4WD vehicles 
(13%), dirt bikes or bicycles (5%), and horseback (1%). If the number of respondents 
who remained undecided and did not think the issue was important (6%) are not 
considered in the equation, then only 7-8% of the total 115 respondents preferred 
options other than foot access to wilderness. 
Table 4.15 Importance of “Access method” in wilderness settings, RNP survey  
Options Q10. 
Likert 
Score 
Pure 
 
% 
Semi-
pure  
% 
Non-
purist  
% 
Total   
% 
(a) 4WD vehicles 3 0 0 3 9 12 21 15 13 
(b) Dirt bikes or bicycles 4 0 0 1 3 5 9 6 5 
(c) Horse riding 2 0 0 0 0 1 2 1 1 
(d) On foot 5 25 100 29 88 32 56 86 75 
(e) Doesn’t really matter 1 0 0 0 0 7 12 7 6 
Total 25 100 33 100 57 100 115 100 
 
All Pure recreationists strongly agreed that wilderness areas must only be 
accessed on foot (100%) (Table 4.15). The Likert score attached to this option was 5 
since it represents the highest level of the purism characteristic (Chapters 2 and 3).   
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A large majority of Semi-pure recreationists also strongly indicated that no other 
kind of access should be allowed in wilderness areas except by foot (88%) (Table 
4.15), with 9% of the Semi-pure recreationists preferring 4WD access. This latter was a 
3-point option on the Likert scale signifying a more neutral stand considering the 
higher degree of adverse impacts of other modes of transport. Only 3% of Semi-pure 
recreationist expressed the desire to access wilderness areas on dirt bikes or bicycles, 
an option scoring 4 on the Likert scale as it signified a slight tolerance towards changes 
or modifications having relatively lesser adverse impacts.    
Within the category of Non-purist the overall trend for preferring foot access was 
more or less maintained (56%) (Table 4.15). However, about one-fifth (21%) expressed 
the opinion that 4WD vehicles should be allowed in wilderness areas, and a further 9% 
indicated that dirt bikes and bicycles should be allowed. Twelve percent of 
recreationists remained uncommitted or undecided, and 2% indicated that wilderness 
areas should be open for horse riding. This view is quite distant from the wilderness 
concept and hence the option receives a low score of 2 on the Likert scale. The low 
score is justified as adverse impacts of horse riding in conservation areas are known to 
be the highest relative to other modes of access (Torn et al., 2009; Bridle et al., 2003, 
2005).   
 
4.4.3 WPM: wilderness and signage 
Parks have sign boards and notices displayed at various locations. Visitors were 
asked what they feel about this practice in areas which offer a wilderness experience. 
Collective results for all the surveyed respondents show that most respondents 
preferred signage to be present in wilderness, but that it should be kept to a minimum 
(55%). This preference was the most popular choice both collectively and within each 
purism category (Table 4.16). The second most preferred option was option (c), 
wherein respondents indicated that they do not think signage interferes with naturalness 
of a wilderness area and it is useful. In contrast, only 10% of respondents indicated that 
there should be more signage in wilderness areas. 
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Table 4.16 Importance of “Signage” in wilderness settings, RNP survey  
Options Q11. 
Likert 
Score 
Pure 
 
% 
Semi-
pure   
% 
Non-
purist  
% 
Total    
% 
(a ) Signage to be 
avoided 
5 4 16 1 3 0 0 5 4 
(b) Minimum signage 4 20 80 18 55 25 44 63 55 
(c) Signage is useful 3 1 4 11 33 22 38 34 30 
(d) More signage 2 0 0 2 6 9 16 11 10 
(e) Doesn’t matter 1 0 0 1 3 1 2 2 2 
Total 25 100% 33 100% 57 100% 115 100% 
 
A small proportion of Pure visitors (16%) indicated a strong dislike for signage in 
wilderness areas since according to them artificialness diminishes the natural character 
of a wilderness. However, most Purists (80%) indicated a preference for some form of 
signage, indicating  a small degree of tolerance towards modification. This preference 
scored 4 points on the Likert scale. Only 4% of Pure recreationists indicated that signs 
and notice boards are useful and do not interfere with the naturalness of a wilderness 
area, representing a 3 point scoring option on the Likert scale.  
Within the category of Semi-pure the trend of selecting minimum signage (option 
(b)) continued (55%) (Table 4.16). Another 33% indicated that signage is useful and 
does not interfere with naturalness, with only two (6%) respondents wanting more signs 
and notices. This option scores 2 points on the Likert scale since it signifies a marked 
departure from the wilderness concept. Only one respondent selected each of option 
“no signage” (Likert Scale 50 and “doesn’t matter” (Likert scale 1). 
The preference for minimum signage in wilderness continued within the category 
of Non-purist as well (44%) (Table 4.16), although almost as many (38%) indicated 
that signage is useful in wilderness areas. A few respondents (16%) indicated that they 
would prefer more signage with only one (2%) respondent having a lenient attitude 
(doesn’t matter) on the subject. None of the Non-purists indicated that signage should 
be avoided. 
 
4.4.4  WPM: wilderness and picnic areas/barbeques      
Visitors were asked if areas offering a wilderness experience should include 
picnic areas and barbeques.  
Collectively recreationists indicated that they disagree (34%) or strongly disagree 
(26%) that wilderness areas should have picnic and barbeque areas (Table 4.17): 
together these respondents represent a majority of 60% of all surveyed visitors. In 
contrast, the respondents who strongly agreed (12%) or agreed (24%) to the idea of 
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having picnic and barbeque areas in a wilderness area represent a substantial minority 
of 36% of all respondents. Few respondents remained uncommitted (4%) and could not 
decide either way. 
A majority of Purists strongly disagreed with the presence of these facilities in 
wilderness areas (64%) allocated 5 points on the Likert scale. The only other preference 
indicated by the Purist was of “don’t agree” (36%) (4 points on the Likert scale). 
For Semi-pure recreationists also, a majority either disagreed strongly (30%) or 
disagreed (52%) to the idea of having picnic and barbeques in wilderness areas (Table 
4.17). While other options were not selected by any Semi-pure respondents, 18% of the 
Semi-pure respondents agreed that picnic and barbeque areas should be present in 
wilderness areas. This option scored 2 points on the Likert scale.     
Within the category of Non-purist more recreationists strongly agreed (25%) or 
agreed (37%) to having picnic and barbeque areas within wilderness areas (Table 4.17). 
Collectively, these respondents represent a majority (61%). In contrast, only a minority 
of 30% indicated that they do not agree (Likert score of 4). The remaining Non-purist 
(9%) respondents were undecided, with the option scoring 3 points on the Likert scale.  
Table 4.17  Presence of “Picnic areas & barbeques” in wilderness settings, RNP survey 
Options Q12. 
Likert 
Score 
Pure 
 
% 
Semi-
pure   
% 
Non-
purist   
% 
Total   
% 
Yes, strongly agree 1 0 0 0 0 14 25 14 12 
agree  2 0 0 6 18 21 37 27 24 
can’t say  3 0 0 0 0 5 9 5 4 
don’t agree  4 9 36 17 52 13 23 39 34 
No, strongly disagree  5 16 64 10 30 4 7 30 26 
Total 25 100 33 100 57 100 115 100 
 
4.4.5 WPM: wilderness and camping areas  
Visitors were asked if areas offering a wilderness experience should have 
properly developed camping sites (Table 4.18).  
Within the category of Pure a majority of the visitors indicated that they strongly 
disagree or disagree (60%) with the notion of having developed campsites in 
wilderness areas (Table 4.18): these options scored 5 and 4 points respectively on the 
Likert scale. On the other hand, just 12% of respondents of the Pure category indicated 
that there should be developed campsites in wilderness areas, an opinion scoring 2 
points on the Likert scale. Only one (4%) respondent indicated indecision.  
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The largest group in the Semi-pure category also disagreed with developed 
campsites being a feature of wilderness areas (42%) (Table 4.18), although a significant 
minority approved of such campsites (24%).  
Within the category of Non-purist a majority (55%) of the respondents favoured 
having developed campsites in wilderness area (23% and 32%) (Table 4.18). Only a 
minority (28%) of Non-purists (26% and 2%) disagreed with the presence of such 
campsites, with 18% of Non-purists remaining undecided or neutral. 
For all respondents, nearly half disagreed with having developed campsites in 
wilderness (49%), and 38% agreed or strongly agreed (Table 4.18). If the percentage of 
neutral visitors (12%) is set aside and the remaining group aggregated, then the number 
of respondents who either strongly disagreed or disagreed is considerably higher (57%) 
than number who strongly agreed or agreed (44%) to the presence of developed 
campsites in wilderness areas.    
Table 4.18 Presence of “Developed campsites” in wilderness settings, RNP survey  
Options Q13. 
Likert 
Score 
Pure 
 
% 
Semi-
pure   
% 
Non-
purist   
% 
Total   
% 
Yes, strongly agree 1 0 0 2 6 13 23 15 13 
agree  2 3 12 8 24 18 32 29 25 
can’t say  3 1 4 3 9 10 18 14 12 
don’t agree  4 6 24 14 42 15 26 35 30 
No, strongly disagree  5 15 60 6 18 1 2 22 19 
Total 25 100 33 100 57 100 115 100 
 
4.4.6 WPM: wilderness and amenities 
Typically amenities or developments made within protected areas include Star 
hotels, backpackers’ hotels, huts, toilets and bins. However, the utility and aesthetics 
connected with these modifications are perceived differently within the community of 
recreationists. Visitors were asked to respond to the presence of each of the above 
mentioned amenities in the context of the wilderness concept. Results are divided into 
five separate tables representing responses to Q.14a – Q14e (Tables 4.19−4.23). 
4.4.6.1 Wilderness and “Star” hotels 
Collectively a large majority of visitors indicated that they do not approve of 
having Star hotels in a wilderness area (87%) (Table 4.19). About 11% remained 
undecided on the issue, and only 2% respondents agreed to such a development. 
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The Pures strongly rejected the notion of having Star hotels in a wilderness area 
(Table 4.19): no other option was selected. Such a view represents a pure classical 
wilderness characteristic and scores 5 points on the Likert scale.  
Similar to the Pures, a very large majority of Semi-pure recreationists (94%) also either 
strongly disapproved or disapproved of Star hotels within a wilderness (Table 4.19). 
Only two (6%) respondents indicated indecision, a 3-point score option on the Likert 
scale. 
The category of Non-purist exhibited similar trends to those of the Pure and 
Semi-pure. Most strongly disagreed and others disagreed, together constituting 77% of 
the Non-purist recreationists (Table 4.19). Only two respondents “strongly agreed” or 
“agreed”, these options score 1 and 2 points on the Likert scale respectively. A sizable 
number of the Non-purist remained undecided on the subject (19%), scoring 3 points 
on the Likert scale. 
 
Table 4.19 Significance of “Star Hotels” in wilderness settings, RNP survey 
Options Q14a. 
Likert 
Score 
Pure 
 
% 
Semi-
pure   
% 
Non-
purist   
% 
Total  
% 
Yes, strongly agree 1 0 0 0 0 1 2 1 1 
agree  2 0 0 0 0 1 2 1 1 
can’t say  3 0 0 2 6 11 19 13 11 
don’t agree  4 0 0 5 15 11 19 16 14 
No, strongly disagree  5 25 100 26 79 33 58 84 73.0 
Total 25 100 33 100 57 100 115 100 
 
4.4.6.2  Wilderness and backpackers’ hotel 
Most respondents strongly disagreed or disagreed (79%) with the possible presence of 
Backpackers’ hotels in wilderness areas. Less than 5% either agreed or strongly agreed 
with the proposition, and 17% were undecided (Table 4.20).  
A large majority (88%) of the Pure visitors indicated that they strongly disagree 
with having Backpackers’ hotels in a wilderness area. This indicates a high degree of 
purism and consequently the option scored 5 points on the Likert scale. Only 8% of 
Pure respondents disagreed with the view and one other was undecided. 
Results of the Semi-pure category showed similar results to the Pure with most Semi-
pure respondents strongly disagreeing or disagreeing with having Backpackers hotels in 
wilderness areas (88%). Only one (3%) Semi-pure respondent agreed to such a notion, 
and three (9%) were undecided. 
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Similar to the Pure and Semi-pure categories of visitors, the Non-purists mainly 
strongly disagreed or disagreed to the notion of having Backpackers’ hotels in a 
wilderness (67%). Only four (8%) respondents either agreed or strongly agreed to 
having Backpackers’ hotels, with 26% of visitors remaining undecided. 
Table 4.20   Presence of “Backpackers’ Hotel” in wilderness settings, RNP survey  
Options Q14b. 
Likert 
Score 
Pure 
 
% 
Semi-
pure   
% 
Non-
purist   
% 
Total  
% 
Yes, strongly agree 1 0 0 0 0 2 4 2 2 
agree  2 0 0 1 3 2 4 3 3 
can’t say  3 1 4 3 9 15 26 19 7 
don’t agree  4 2 8 5 15 13 23 20 17 
No, strongly disagree  5 22 88 24 73 25 44 71 62 
Total 25 100 33 100 57 100 115 100 
 
4.4.6.3 Wilderness and huts 
In total, half (50%) of all surveyed respondents agreed or strongly agreed with 
having huts in wilderness areas. However, this figure would be higher (56%) if the 
proportions of recreationist who could not decide on the issue (10%) are discounted 
from the calculations (Table 4.21). 
Most Purists strongly disagreed with the presence of “Huts” in a wilderness area 
(60%). This option scores 5 points on the Likert scale representing the strongest 
possible position in favour of the wilderness concept. Respondents who disagreed or 
strongly disagreed represent a majority of 80% of this group. Only 3 Pure recreationists 
agreed that huts could be located in wilderness areas, and two remained undecided. 
Semi-purists were evenly divided on the issue of huts in wilderness areas with 48% 
agreeing or strongly agreeing, and the same percentage disagreed or strongly disagreed. 
Only one member (3%) of the Semi-pure group remained undecided. Most Non-purist 
respondents agreed or strongly agreed with having huts in wilderness areas (69%). 
These options scored 1 and 2 points on the Likert scale. A minority 18% of Non-purists 
disagreed or strongly disagreed with the balance 14% remaining undecided. 
Table 4.21   Presence of “Huts” in wilderness settings, RNP survey  
Options Q14c. 
Likert 
Score 
Pure 
 
% 
Semi-
pure   
% 
Non-
purist  
% 
Total  
% 
Yes, strongly agree 1 0 0 2 6 13 23 15 13 
agree  2 3 12 14 42 26 46 43 37 
can’t say  3 2 8 1 3 8 14 11 10 
don’t agree  4 5 20 5 15 3 5 13 11 
No, strongly 
disagree  
5 
15 60 11 33 7 12 33 29 
Total 25 100 33 100 57 100 115 100 
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4.4.6.4 Wilderness and toilets 
A total of 80% of all respondents strongly agreed or agreed with having toilets in 
wilderness areas, a large majority of recreationists. Only 17% of all respondents either 
strongly disagreed or disagreed with the suggestion (Table 4.22). This a small minority 
of all respondents with only 2 respondents remaining uncommitted. 
In the context of having toilets in a wilderness area, a majority (60%) of the Pures 
either strongly disagreed or disagreed. These selections score 5 and 4 points 
respectively on the Likert scale. The “agree” option was selected by nine (36%) Pure 
recreationists.  The option scores 2 points on the Likert scale. Within the category of 
Semi-pure, a large majority of 88% of recreationists agreed or strongly agreed with 
having toilets in a wilderness areas. These selections indicate a contrary view of the 
wilderness concept, and score 1 and 2 points on the Likert scale respectively. Very few 
Semi-pure respondents (12%) strongly disagreed or disagreed with the notion. Almost 
all of the Non-purists (97%) strongly agreed or agreed with having toilets in wilderness 
areas: only 1 (2%) Non-purist respondent disagreed and one other remained 
uncommitted. 
Table 4.22  Presence of “Toilets” in wilderness settings, RNP survey 
Options Q14d. 
Likert 
Score 
Pure 
 
% 
Semi-
pure  
% 
Non-
purist  
% 
Total  
% 
Yes, strongly agree 1 0 0 9 27 29 51 38 33 
agree  2 9 36 20 61 26 46 55 48 
can’t say  3 1 4 0 0 1 2 2 2 
don’t agree  4 5 20 1 3 1 2 7 6 
No, strongly disagree  5 10 40 3 9 0 0 13 11 
Total 25 100 33 100 57 100 115 100 
 
4.4.6.5 Wilderness and bins 
In total, many recreationists indicated that they favour the idea of having bins in 
wilderness (58%); those disagreeing totalled 31%. The balance of respondents 
remained uncommitted (Table 4.23).  
In the category of Pure recreationists, 84% strongly disagreed or disagreed with 
having bins in wilderness areas. These selections indicate views strongly in favour of 
the wilderness concept, and score 5 and 4 points respectively on the Likert scale. A 
small minority (12%) of Pure respondents strongly agreed or agreed with the proposal, 
scoring 1 and 2 points respectively on the Likert scale. Only one (4%)  Pure respondent 
remained uncommitted.  
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Similar to the category of Semi-pure, a majority (79%) of Non-purists also 
strongly agreed or agreed with having bins in wilderness areas. Only a few (11%) 
agreed or strongly agreed with the notion, with another six respondents remaining 
undecided. 
Most of the Semi-pure recreationists (58%) strongly agreed or agreed with having 
bins in wilderness areas. The minority (30%) strongly disagreed or disagreed with the 
proposition. Only four (12%) of the Semi-pure respondents remained undecided on the 
issue.  
Table 4.23   Presence of Bins in wilderness settings, RNP survey  
Options Q14e. 
Likert 
Score 
Pure 
 
% 
Semi-
pure  
% 
Non-
purist   
% 
Total  
% 
Yes, strongly agree 1 1 4 9 27 25 44 35 13 
agree  2 2 8 10 30 20 35 32 38 
can’t say  3 1 4 4 12 6 11 11 10 
don’t agree  4 3 12 5 15 4 7 12 11 
No, strongly disagree  5 18 72 5 15 2 4 25 29 
Total 25 100 33 100 57 100 115 100 
 
4.4.7 WPM: wilderness and solitude 
Visitors were asked if the quality of their wilderness experience could be 
expected to be enhanced if they received a greater degree of solitude in wilderness 
areas.  
In total, 48% of respondents indicated that they see no difficulty in meeting any 
number of other visitors in a wilderness area as long as overcrowding does not occur 
(Table 4.24). Another 24% of the respondents do not mind meeting 3 to 4 individuals 
or groups a day. Together, these numbers represent a majority of recreationists 
expressing a somewhat natural, tolerating stance of other visitors.  
Most Pure visitors (76%) indicated that they like to meet a maximum of one or 
two individuals a day, or that their encounters with other individuals or groups should 
not exceed 3 to 4 a day. These selections score 5 and 4 points on the Likert scale 
respectively. A substantial number of Pure respondents (20%) indicated that for them it 
does not matter how many people they come across while in a wilderness area, as long 
as overcrowding does not occur. This option scores 3 points on the Likert scale and 
indicates a neutral stance. Only one Pure respondent (4%) indicated that they like 
coming across other people while in a wilderness area (Likert Scale 2).  
121 
 
Semi-pure respondents mostly selected options that signify a relaxed attitude 
towards having a lesser degree of solitude in wilderness areas. A large number of the 
Semi-pure respondents indicated that meeting other visitors is acceptable as long as 
overcrowding does not occur (46%), with nearly the same proportions (42%) accepting 
up to 3-4 encounters in a day. The balance of the group liked meeting other visitors in a 
wilderness area (Table 4.24).  
The preference trend whereby meeting other visitors in a wilderness area is 
acceptable to visitors as long as overcrowding does not occur continued within the 
category of Non-purists. A majority of the Non-pure respondents 61% indicated 
approval of this notion (Table 4.24). Similar to the category of Semi-pure, a substantial 
number of the Non-purists indicated that they accept meeting 3-4 groups of individuals 
a day while in a wilderness area (19%). The number of recreationists who indicated a 
considerably relaxed attitude away from the wilderness concept was relatively high at 
11%. These visitors indicated that they like coming across other people or that it does 
not matter how many people one encounters in a wilderness area. 
Table 4.24 Importance of “Solitude” in wilderness settings 
Options Q15. 
Likert 
Score 
Pure 
 
% 
Semi-
pure  
% 
Non-
purist  
% 
Total  
% 
(a)  At the most one 5 10 40 6 18 5 9 21 18 
(b)3-4 individuals/ groups 4 9 36 8 24 11 19 28 24 
(c) No overcrowding 3 5 20 15 46 35 61 55 48 
(d) Good to meet people 2 1 4 4 12 4 7 9 8 
(e)  Does not matter 1 0 0 0 0 2 4 2 2 
Total 25 100 33 100 57 100 115 100 
 
4.4.8 WPM: wilderness and campsites 
Visitors were asked about the type of settings they would prefer while camping in 
terms of their proximity to other campers. 
Collectively, respondents preferred settings where other camps are present in the 
vicinity but overcrowding does not occur (39%). Many also indicted that they like no 
other camp near theirs or that just one camp at a visible distance is acceptable (27%). 
Very few visitors approved of having one camp close by (7%), and just 5% of 
recreationists indicated that they do not like camping (Table 4.25).  
A large number of Pure recreationists indicated that they prefer to camp at a place 
where no other camp could be seen or voices heard (44%). This option represents the 
highest purity level on the Likert scale with a score of 5 points. Another 36% of Pure 
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visitors indicated that they would camp where at least one other camp is at a visible 
distance. This option scores 4 points on the Likert scale. Together, a majority of the 
Pures (80%) either preferred a 5 point option or a 4 point option on the Likert Scale.  
Only two (8%) recreationists took a lenient stance and were not concerned about 
proximity of other campers so long as the area does not become overcrowded (option 
d).  
Unlike the Pures, many Semi-pure visitors (33%) indicated that they do not mind 
others camping near their camp as long as overcrowding does not occur (option (d)). 
However, nearly the same number (30%) preferred to camp where just one other camp 
is in visible distance (option (b)). Moreover, the number of Semi-pure respondents who 
preferred to have no other camps in the vicinity, if added to the number who wanted 
just one other camp in the visible distance, collectively (55%) represent the number of 
Semi-pure who prefer classical wilderness settings (Table 4.25).  
A majority of Non-purists (56%) indicated that camping where other camps are 
present is acceptable to them as long as the area does not get overcrowded (Table 4.25). 
However, a substantial number also responded that they like to camp where there are 
no other camps (21%). Collectively, the number of Non-purists who indicated that they 
prefer to camp where there are no other camps or just one other camp at a visible 
distance was only 31%.  
Table 4.25   Solitude and “Camping” in wilderness settings 
Options Q16. 
Likert 
Score 
Pure 
 
% 
Semi-
pure  
% 
Non-
purist  
% 
Total  
% 
(a) No other camp 5 11 44 8 24 12 21 31 27 
(b) At least one other camp 4 9 36 10 30 6 11 25 22 
(c) One other camp close 
by 
3 
3 12 1 3 4 7 8 7 
(d) No overcrowding 2 2 8 11 33 32 56 45 39 
(e) Don’t like camping 1 0 0 3 9 3 5 6 5 
Total 25 100 33 100 57 100 115 100 
 
4.4.9 WPM: wilderness and its description 
Visitors were offered various “word” descriptions of a wilderness, and were 
asked which of these best describes a wilderness area. In the absence of any perfect 
definition for wilderness and considering that people’s perception of wilderness are 
variable and individual, personal judgement was used based on interpretation of the 
wilderness literature (Section  2.6) to decide on Likert scale points for the response 
options. Multiple options could be selected as a response. Most respondents ticked only 
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one option except one respondent who selected all options. The response of this 
respondent was recorded as: “Wilderness is none of the above. It is…..” Interpreting 
responses to perception questions is difficult. In this survey the “none of the above” 
option may include individuals with unconventional perceptions of wilderness or others 
recognising the undefinable nature of wilderness. 
Within the category of Pure respondents, most indicated that wilderness is none 
of the suggested options (32%) (Table 4.26). This response scored 3 points on the 
Likert scale. Most other Pure respondents preferred the wilderness definition of 
“Wilderness is a natural land area which is not much modified and is meant for 
conservation” (24%). This option scores 4 points on the Likert scale and represents a 
slight tolerance for anthropogenic modification in a wilderness area. A similar number 
of Purists (20%) indicated that according to them “Wilderness is a vast piece of natural 
land where one experiences solitude and freedom of spirit” or “Wilderness is a scenic 
and largely unchanged area where one feels close to nature.” (Table 4.26).The former 
definition scores 5 points on the Likert scale since it represents the most agreed upon 
notion consistent with the wilderness concept (Section 3.7.1). The other definition 
scores 2 points on the Likert scale since the option reflects a view which is more 
accommodating and tolerant. Only one Pure respondent selected option (a), which 
expresses wilderness to be a place of fear. This option is in contrast to the wilderness 
concept. 
A large number of the Semi-pure (36%) respondents selected the definition 
stating that “Wilderness is a natural land area which is not much modified and is meant 
for conservation” (Table 4.26). Similar to the category of Pure, many Semi-pure 
respondents (27%) agreed that wilderness is none of the suggested options. Few 
respondents selected option (b) (15%) and (d) (18%). These are small numbers and do 
not change the mixed pattern within the Semi-pure group. 
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Table 4.26 Diverse wilderness descriptors, RNP survey 
Options Q17. 
Likert 
Score 
Pure 
 
% 
Semi-
pure  
% 
Non-
purist  
% 
Total  
% 
(a) Forest, one experiences 
fear there 
1 1 4 1 3 0 0 2 2 
(b) Vast natural land, one 
feels freedom and solitude 
there 
5 5 20 5 15 12 21 22 19 
(c) Natural land area, 
unmodified and for 
conservation 
4 6 24 12 36 16 28 34 30 
(d) Scenic, unchanged 
area, one feels close to 
nature there 
2 5 20 6 18 16 28 27 24 
(e) None of the above. It 
is…. 
 
3 8 32 9 27 13 23 30 26 
Total 25 100 33 100 57 100 115 100 
 
Non-purists appreciated two wilderness definitions equally: 28% selected 
“wilderness is a natural land area which is not much modified and is meant for 
conservation”, and equal numbers opted for “wilderness is a scenic and largely 
unchanged area where one feels close to nature”. This result is similar to the Semi-pure 
responses, although less clustered. Other respondents selected either option (b) or 
option (e), and their numbers were also nearly the same (21% and 23% respectively) 
(Table 4.26).  
Collectively the overall trend remained mixed. The most preferred wilderness 
definition referred to wilderness as a natural land area which is largely unmodified and 
meant for conservation (30%). Moreover, if high scoring responses are grouped 
together (option (b) and option (c)) and compared with the number of low scoring 
responses (option (d) and option (e)), even then the result remains mixed with no clear-
cut separation between responses (49% and 51% respectively). 
4.4.10 WPM: wilderness and National Parks 
Wilderness areas are generally less modified and in a more pristine state 
compared to National Parks. Both of the protected areas are mostly open to the public 
for recreational use. However, in wilderness areas there is a greater emphasis placed on 
the conservation objective than on recreational use. In National Parks a more balanced 
approach is likely to be taken between conservation and recreation. Consequently, the 
management of these two types of protected areas reflects the difference in priorities. 
Visitors were asked whether they think National Parks are different from wilderness 
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areas and if so, whether the areas should be managed differently (question 18a and 
18b).   
4.4.10.1 Are national parks different from wilderness areas? 
Table 4.27 presents the results of Question 18a, and Table 4.28 the results of  
Question 18b. The response section of both parts has three options, unlike most other 
questions which have five options for consistency with a Likert system of evaluation. 
Consequently, option (b) and (d) in both tables are marked N.A., abbreviation for Not 
Applicable, and have been allocated 0 points on the Likert scale.  
A majority of respondents affirmed that there is a difference between National 
Parks and wilderness areas (66%) (Table 4.27). However, 22% of the respondents 
indicated that they do not agree that National Parks are different from wilderness areas. 
The remaining 12% of all respondents remained uncommitted.   
Table 4.27 Difference between National Parks and wilderness areas: RNP survey 
Options Q18a. 
Likert 
Score 
Pure 
 
% 
Semi-
pure  
% 
Non-
purist  
% 
Total  
% 
(a) Yes 5 24 96 28 85 24 42 76 66 
(b) N.A. 0 0 0 0 0 0 0 0  
(c) No 1 0 0 3 9 22 39 25 22 
(d) N.A. 0 0 0 0 0 0 0 0 0 
(e) Don’t know 3 1 4 2 6 11 19 14 12 
Total 25 100 33 100 57 100 115 100 
 
A large majority (96%) of the Pure category selected option (a), “Yes, National 
Parks are different” (Table 4.27): thus option scores 5 points on the Likert scale. Only 
one Pure recreationist indicated lack of decision on the subject, a 3 point option on the 
Likert scale.   
Most respondents in the Semi-pure category (85%) also believed that National 
Parks are different from wilderness areas. A small number (9%) also selected option (c) 
i.e. “No, National Parks are not different” (Table 4.27). This option scores 1 point on 
the Likert scale and represents a low level of appreciation for the wilderness concept. 
6% of the Semi-pure remained undecided.          
Slightly more Non-purist respondents selected “yes” than “no” – 42% and 39% 
respectively (Table 4.27). A substantial proportion, 19%, remained undecided. 
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4.4.10.2 Should National Parks and wilderness areas be managed 
differently? 
Question 18b only considered those respondents who believed there is a 
difference between National Parks and wilderness areas (option (a), Table 4.27). 
Collectively, there were 76 respondents who were considered here, with a majority 
selecting option (a), “yes” (80%) (Table 4.28). This indicates that most respondents 
agree that a wilderness area should be managed differently from a National Park. Only 
a small numbers disagreed (11%), while 9% remained uncommitted.  
The category of Pure had a total of 24 members who selected “yes” to indicate a 
difference between National Parks and wilderness areas. A large majority (92%) of 
these Purists went on to say that wilderness areas should be managed differently from 
National Parks (Table 4.28). Such a view reflects a high degree of purity and 
appreciation for the wilderness concept, and scores 5 points on the Likert scale. One 
recreationist in the Pure category selected option (c), “No” and another option (e), 
“Don’t know”. These options score 1 and 3 points on the Likert scale respectively. 
The category of Semi-pure had a total of 28 members who were included in 
responses to Question 18b, and of these 82% selected option (a), “yes” (Table 4.28). 
This is a large majority of Semi-pures indicating a high level of appreciation for the 
wilderness concept. The few remaining Semi-pure recreationists selected options (c) or 
(e).  
The total number of qualifying Non-purists was 24, and a majority selected 
option (a), “yes” (66%) (Table 4.28). Despite this majority, a considerable number 
(20%) selected option (c), “no”.  These latter recreationists did not agree that 
wilderness management should be different from that of a National Park.  
Table 4.28   Management of National Parks and Wilderness areas, RNP survey 
Options Q18b. 
Likert 
Score 
Pure 
visitor
s  
 
% 
Semi-
pure   
% 
Non-
purist   
% 
Total   
% 
(a) Yes 5 22 92 23 82 16 67 61 80 
(b) N.A. 0 0 0 0 0 0 0 0 0 
(c) No 1 1 4 2 7 5 21 8 11 
(d) N.A. 0 0 0 0 0 0 0 0 0 
(e) Don’t know 3 1 4 3 11 3 13 7 9 
Total 25 100 33 100 57 100 115 100 
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4.5 General inquiries 
The final section of the questionnaire aimed to collect some general information 
about visitors along with details of their demographics. As these questions were not 
connected with LAC, ROS or WPM, results were not evaluated using the Likert scale. 
Results for these questions (Q 19 to 28) are presented next. 
4.5.1 General inquiries: time intended to spent in the Park 
Visitors were asked how long they intend to spend in the Park on their present 
visit. 
Within the category of Pure respondents, 48% selected option (c), “about 4-5 
hours” (Table 4.29). Option (b), “Between 1-3 hours” and  “a day, from morning till 
evening” were equal second preferences on 16%. Least derivation were “less than an 
hour”, and “overnight” with one selections each (4%), and “a couple of days” which 
was selected by 12% of the Pure respondents.  Averagely these results suggest that the 
average time that most Pure recreationist spend in the Park could be between 3-5 hours 
a trip.    
Within Semi-pure recreationists 46% indicated that they expected to spend “about 
4-5 hours” in the Park (Table 4.29). A smaller group (15%) were intending to stay “a 
day, from morning till evening”. Shorter visit times of “between 1-3 hours” was 
preferred by 12%, the same proportion opting to stay “overnight”. Only two Semi-pure 
respondents indicated that they like to stay couple of days in the Park. Accordingly, a 
majority of Semi-pure appear to converge on option (c), 4-5 hours, similar to the 
category of Pure. 
The Non-purist recreationists continued the trend of selecting option (c), 4-5 
hours (47%) as the most preferred duration of visit (Table 4.29). However, about one-
third of the Non-purist indicated that they would be spending “between 1-3 hours” in 
the Park (32%). The remaining visit durations provided each attracted (7%) of Non-
pure respondents.    
Collectively the most selected option was (c), 4-5 hours (47%) (Table 4.29). The 
second and third most selected options were: “between 1-3 hours” (23%) and “a day, 
from morning till evening” (11%). The remaining options were each selected by a 
small number of respondents. Results suggest that people mostly spend 4 to 5 hours in 
the Park each visit. 
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Table 4.29  Time visitor intended to spend/spent in the Park, RNP survey    
Options Q19 
Pure 
 
% 
Semi-
pure  
% 
Non-
purist  
% 
Total  
% 
(a)  Less than 1 hr 1 4 3 9 0 0 4 4 
(b) Between 1-3 hrs 4 16 4 12 18 32 26 23 
(c) About 4-5 hrs 12 48 15 46 27 47 54 47 
(d) A day, till evening 4 16 5 15 4 7 13 11 
(e) Overnight 1 4 4 12 4 7 9 8 
(f ) A couple of days 3 12 2 6 4 7 9 8 
                                               Total 25 100 33 57 100 115 100 
 
4.5.2 General inquiries: Park visit frequency 
Visitors were asked how often they visit protected areas such as a National Park, 
Marine Park or any such protected area. 
The most selected option was (c), “once a month” (53%), followed by (b), “once 
a week” (24%) (Table 4.30). Few selected option (e) (14%) and even fewer selected 
option (d) (7%). Options (a) and (f) were each selected only by one respondent. The 
overall results indicate that a majority (77%) of the respondents were regular visitors of 
protected areas, with most visitors visiting a National Park or other conservation area at 
least once a month.    
Table 4.30 Park visit frequency of visitors, RNP survey 
Options Q20 
Pure 
 
% 
Semi-
pure  
% 
Non-
purist  
% 
Total  
% 
(a) First time  0 0 1 3 0 0 1 1 
(b) Once a week 11 44 7 21 10 18 28 24 
(c) Once a month 12 48 23 70 26 46 61 53 
(d) Once a year 1 3 0 0 7 12 8 7 
(e) Sometimes 1 3 1 3 14 25 16 14 
(f ) Less than once a year 0 0 1 3 0 0 1 1 
Total 25 100 33 100 57 100 115 100 
 
Most Pure recreationists visited “once a month” (48%), with similar numbers 
visiting “once a week” (44%) (Table 4.30). Only one respondent selected “Once a 
year” and one other “sometimes”, with no one selecting “first time”. or “less than once 
a year”. These results suggest that the Pure recreationist usually visit a natural 
conservation area in the frequency range of once a week or once a month.  
A majority of the Semi-pure category (69%) indicated that they visit a protected 
area once a month (Table 4.30), with a substantial number visiting “once a week” 
(21%). The three other visit durations were selected by one respondent each. These 
results indicate that a vast majority (91%) visit a conservation area once a week or once 
a month. 
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Similar to the other visitor categories, the largest group of Non-purists selected 
“once a month” (46%) as their visit frequency (Table 4.30). However, this was 
followed by (e), “sometimes” (25%), indicating that a substantial recreationist-cluster 
within the Non-purist category does not visit a conservation area frequently. The option 
(b), “once a week” (18%) was the third most selected option. These results suggest that 
within the Non-purist group about a quarter of the recreationists (the Sometimes group) 
do not visit a Park or any conservation area on a regular basis. Nevertheless, a majority 
of Non-purists (64%) do visit a conservation area either once a month or every week. 
4.5.3 General inquiries: places known in RNP 
Visitors were asked about the places they have visited, know of or do not know in 
the Royal National Park.  
Audley was the most known and popular location in the RNP: this destination 
rates the highest among all the purism visitor categories. Audley has been visited by 
96% of Pure recreationist, 88% of the Semi-pure and 84% of the Non-purist (Table 
4.31). Moreover, if the total number of respondents who indicated that they have 
visited Audley (88%) is added to the number who said they are aware of the place and 
would visit it in the future (2%) then a large majority of people (90%) have visited, 
know of and are likely to visit Audley in the near future. 
Of the locations listed, the second most popular place in the RNP was Garie 
Beach, visited by 96% of the Pure recreationists and 79% of both Semi-pure and Non-
purist recreationists (Table 4.31). Moreover, within the “Not aware” response section, 
the least number of respondents (9%) indicated that they were not aware of the place. 
The total number of respondents who indicated that they have visited Garie Beach 
(83%), or are aware (9%) of the place would be visiting in the near future, was (91%6), 
emphasising the attraction of Garie Beach area.  
The third most popular location in the RNP was Bonnie Vale, with 80% of the 
Pure members indicating that they have visited. A majority of the Semi-pure 82% and 
Non-purist 63% also confirmed that they have visited Bonnie Vale. If the total number 
of respondents who have visited the location (73%) are added to those who are aware 
of it (6%), then a majority of respondents (79%) have or would be visiting Bonnie Vale 
(Table 4.31). 
Wattamolla was the fourth most popular location in RNP and has been visited by 
88% of the Pure recreationists, 73% of Semi-purist and 75% of the Non-purist (Table 
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4.31). If the total number of respondents who had visited Wattamolla (77%) was added 
to the number who indicated that they are aware of it (9%), then a large majority of 
respondents (86%) seem to be interested in the place.   
North Era, with its camping grounds, was the next most popular place in the 
RNP: 80% of the Purist indicated that they had visited the location, 58% of the Semi-
purist and 53% of the Non-purists. Those who had visited or were aware (18%) of 
North Era constituted a majority of respondents (78%) who have or would visit the 
place (Table 4.31). 
East Heathcote was the last but one in popularity, with 68% of the Pure having 
visited followed by 55% of Semi-pure and 47% of the Non-purist. Overall, a majority 
of all recreationists (54%) had visited East Heathcote. A majority (63%) of all 
respondents seem to know East Heathcote, with 54% having visited and a further 19% 
being aware of it.    
Last in visitation and awareness was Garawarra State Conservation Area, being 
relatively the least known area among all the listed places in RNP. Sixty-eight percent 
of the Pure had visited the area followed by 52% of the Semi-pure and 39% of the Non-
purist. These are relatively the lowest numbers. Moreover, the location of Garawarra 
also had the highest “Not aware” figure of 32%.   
Table 4.31 Popularity of the following listed places in the RNP, RNP survey  
Q21               
Places in 
RNP 
Pure Semi-pure Non-purist 
Visited Aware Not 
aware 
All Visited Aware Not 
aware 
All Visited Aware Not 
aware 
All 
Audley 24 0 1 25 29 1 3 33 48 1 8 57 
% 96 0 4 100 88 3 9 100 84 2 14 100 
Total  Visited 88% 101 Aware 2% 2 Not aware 10% 12 115 
Wattamolla 22 2 1 25 24 4 5 33 43 4 10 57 
% 88 8 4 100 73 12 15 100 75 7 18 100 
Total  Visited  77% 89 Aware 9% 10 Not aware 14% 16 115 
Bonnie 
Vale 
20 1 4 25 27 1 5 33 36 5 16 57 
% 80 4 16 100 82 3 15 100 63 9 28 100 
Total  Visited 73% 83 Aware 6% 7 Not aware 22% 25 115 
Garie 
Beach 
24 1 0 25 26 4 3 33 45 5 7 57 
% 96 4 0 100 79 12 9 100 79 9 12 100 
Total  Visited 83% 95 Aware 9% 10 Not aware 9% 10 115 
North Era 
CampGrd 
20 3 2 25 19 7 7 33 30 11 16 57 
% 80 12 8 100 58 21 21 100 53 19 28 100 
Total  Visited 60% 69 Aware 18% 21 Not aware 22% 25 115 
Garawarra 
State C 
Area  
17 5 3 25 17 7 9 33 22 10 25 57 
% 68 20 12 100 52 21 27 100 39 18 44 100 
Total  Visited 49% 56 Aware 19% 22 Not aware 32% 37 115 
East 
Heathcote 
trails 
17 5 3 25 18 6 9 33 27 11 19 57 
% 68 20 12 100 55 18 27 100 47 19 33 100 
Total  Visited 54% 62 Aware 19% 22 Not aware 27% 31 115 
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4.5.4 General inquiries: visits to other protected areas 
Visitors were asked to indicate if they had visited two nominated popular 
National Parks in the Sydney region and if they had visited any Marine Park (Q 22). 
Information relating to Marine Parks was asked in order to understand whether people 
were motivated to visit different types of protected areas, as this may indicate a greater 
awareness of conservation issues. 
  Blue Mountains National Park was the most popular choice: 96% of the Pure, 
85% of Semi-pure and 95% of Non-purist recreationist indicted that they had visited 
this National Park. In all, 92% of all visitors indicated that they had visited Blue 
Mountains National Park (Table 4.32).  
Ku-ring-gai National Park was visited by relatively fewer survey respondents: 
80% of the Pure group, 79% of the Semi-purist and 65% of the Non-purists 
respondents. The overall visitation for all respondents was 72% compared with 92% for 
the Blue Mountains National Park (Table 4.32).  
Visiting Marine Parks was not popular among most respondents. Although 80% 
recreationists of the Pure category indicated that they have visited a Marine Park, the 
figures for Semi-pure and Non-purist groups were much lower at 46% and 49% 
respectively (Table 4.32a).  
In response to naming other Parks, the category of Pure had 64% of respondents 
naming more than three Parks.  Semi-purists had a lesser percentage of respondents 
naming more than three Parks (30%) and Non-purists had the least (23%) (Table 
4.32b).              
Table 4.32 Popularity of other National Parks in the Sydney region, categorically and 
collectively, RNP survey 
Q22 National Park 
Name 
Categories Visited % Not visited % Total  % 
 
Blue Mountains National 
Park 
Pure 24 96 1 4 25 100 
Semi-pure 28 85 5 15 33 100 
Non-purist 54 95 3 5 57 100 
All visitors 106 92 9 8 115 100 
Ku-ring-gai National Park 
Pure 20 80 5 20 25 100 
Semi-pure 26 79 7 21 33 100 
Non-purist 37 65 20 35 57 100 
All visitors 83 72 32 28 115 100 
Any Marine Park 
Pure 20 80 5 20 25 100 
Semi-pure 15 46 18 55 33 100 
Non-purist 28 49 29 51 57 100 
All visitors 63 55 52 45 115 100 
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Table 4.32b Number of other Parks visited by RNP visitors, RNP survey 
Visitor 
category 
None 
mentioned 
% One or two 
Parks named 
% 
Three or 
more named 
% 
Total 
% 
Pure 6 24 3 12 16 64 25 100 
Semi-pure 18 55 5 15 10 30 33 100 
Non-purist 36 63 8 14 13 23 57 100 
All visitors  60 52 16 14 39 34 115 100 
 
4.5.5 General demographic inquiries: age and gender 
Visitors were asked to indicate to which predefined age-group they belong to and 
their gender.  
The ratio of female to male respondents was reasonably similar with males 
forming 57% and females 44% of surveyed visitors. Also, as mentioned in Section 
3.7.3, many females were not approached in the study area since they were either 
resting in secluded places or were part of groups from which a few representatives 
undertook the survey instead of each member of the survey taking part. In the age 
category, the largest number of respondents were either in the 41-60 or above 60 
category (70%). However, a sizable number of respondents also lay in the 18-30 
category (19.1%) (Table 4.33). 
Table 4.33 Age and gender of the surveyed visitors, RNP survey 
Part I of the question: Age group 
Options Q23. Pure % Semi-pure % Non-purist % Total % 
(a) 18- 30 4 16 7 21 11 19 22 19 
(b) 31- 40 1 4 3 9 8 14 12 10 
(c) 41- 60 6 24 8 24 17 30 31 27 
(d) over 60 14 56 15 46 21 37 50 44 
Total 25 100 33 100 57 100 115 100 
Part II of the question: Gender 
(a) Male 14 56 22 67 29 51 65 57 
(b) Female 11 44 11 33 28 49 50 44 
Total 25 100 33 100 57 100 115 100 
 
4.5.6 General demographic inquiries: residential area 
Visitors were asked to indicate the Post Code of their residential area if they are 
an Australian resident, or to indicate that they were an international tourist. 
Five respondents did not supply any Post Code, and one Post Code was 
incorrectly stated (Appendix IV). Most Post Codes were from the Sydney region (77%) 
(Appendix V), but some Post Codes were mentioned by more than one respondent 
(Table 4.34). A complete list of all mentioned Post Codes appears in Appendix IV 
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along with a map (Appendix V) which shows local government areas and highlights 
visitors from the Sydney region by cross-hatching.   
Table 4.34  Frequently mentioned Post Codes by surveyed Australian residents, RNP 
survey 
Frequently mentioned 
Post Codes (Q24) 
Area 
Number 
of  visitors 
% 
2017 Waterloo, eastern suburbs of Sydney 2 1.7 
2061 Kirribilli, lower North shore of Sydney 4 3.4 
2064 Artarmon, Upper North shore of Sydney 2 1.7 
2135 Strathfield, Sydney 2 1.7 
2141 Berala, Parramatta, Sydney 2 1.7 
2223 Mortdale, St George, Sydney 9 7.8 
2224 Kangaroo Point, Sutherland, Sydney 2 1.7 
2225 Caravan Head, Sutherland, Sydney 3 2.6 
2226 Bonnet Bay, Sutherland, Sydney 5 4.3 
2228 Miranda, Sutherland, Sydney 3 2.6 
2229 Caringbah, Sutherland, Sydney 6 5.2 
2230 Bandeena, Sutherland, Sydney 3 2.6 
2232 Audley, Sutherland, Sydney 10 8.7 
2233 Engadine, Sutherland, Sydney 16 13.9 
2469 Banyabba, Northern Rivers, North co of NSW 2 1.7 
2500 Coniston, Wollongong & Illawarra, south co of NSW 2 1.7 
2508 Coalcliff, Wollongong & Illawarra, south co of NSW 7 6.1 
2830 Ballimore, central slopes of Regional NSW 4 3.5 
Total 84 73 
 
4.5.7 General demographic inquiries: highest education  
Table 4.35  Educational qualification of surveyed visitors, RNP survey  
Options Q25. Pure % 
Semi-
pure 
% 
Non-
purist 
% Total % 
(a) P. school 0 0 0 0 0 0 0 0 
(b) SSC 5 20 3 9 7 12 15 13 
(c) HSC 3 12 6 18 8 14 17 15 
(d) Degree 12 48 15 45 32 56 59 51 
(e) T.A.F.E 5 20 9 27 10 18 24 21 
Total 25 100 33 100 57 100 115 100 
 
A majority of respondents were degree holders (51%) (Table 4.35). In the 
category of Pure, 48% were degree holders, followed by 45% in the category of Semi-
pure and 56% in the Non-purist group. The second most common qualification among 
respondents was a TAFE qualification. Within the category of Pure, 20% respondents 
had a TAFE educational qualification; for the categories of Semi-pure and Non-purist 
the figures were 27% and 10% respectively. A majority of the recreationists surveyed 
(72%) were therefore either degree holders or had a TAFE qualification.   
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4.5.8 General demographic inquiries: occupation  
Visitors were requested to provide general information about their occupation. 
For the purpose of reporting these results (Q 26), four broad occupational 
categories were created: (a) Professional; (b) Trade person; (c) Retiree; and (d) none. 
Such a categorization helped in condensing and organizing results in a contextual, 
manageable and meaningful manner. The category of “Professional” included 
occupations such as doctors, engineers, architects, academics, accountants, teachers, 
and managers. The category of “Trade person” included occupations such as tool 
maker, barista, stone mason, clerk, library technician and electrician. The category of 
“Retiree” covered all responses which included the word “retired” e.g. retired teacher, 
retired doctor and retired accountant. The category of “none” was assigned for all 
responses which were either left blank or were reported as students, University or 
TAFE combined. 
Table 4.36 Broad analysis of visitor occupations, RNP survey  
Options Q26 
Pure 
% 
Semi-
pure 
% 
Non-
purist 
% 
Total 
% 
(a) Professional 9 36 10 30 24 42 42 37 
(b) Trade person 4 16 4 12 5 9 13 11 
(c) Retiree 9 36 10 30 15 26 34 30 
(d) None 3 12 9 27 13 23 26 23 
Total 25 100 33 100 57 100 115 100 
 
In total, the category of “Professional” was the option most frequently cited 
(37%). Within the categories of Pure and Semi-pure the proportions of “Professionals” 
(36% and 30% respectively) was the same as the number nominating “Retires”. The 
next most common occupation was that of “Trade person”: the category of Pure had 
16%, that of Semi-pure had 12% and the Non-purists recorded 9% (Table 4.36). 
4.5.9 General inquiries: the best about this visit        
Broad categories were created which would adequately capture and represent the 
views expressed by respondents relating to the most appreciated aspects of their visit to 
the Royal National Park. The categories thus created from diverse comments were: (a) 
Appreciation for natural settings e.g. beautiful park, beaches, birds, wildlife, bush, 
scenery, fresh air, trees, wild flowers and nature; (b) Appreciation for social settings 
e.g. peace and quiet, company of friends and meeting people; (c) Appreciation for 
managerial setting e.g. bicycling, great barbeque area, surf and walks; (d) Appreciation 
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for everything; and (e) No comments. The majority of responses included comments 
which incorporated more than one category e.g. beautiful scenery, beach and walks. 
Hence, results were presented showing how many times a certain attribute was 
mentioned.  
Many respondents left this section of the questionnaire blank (26%). Results 
reported in Table 4.37 thus represent 89 responses of 115 participants. Most of the 
responses had multiple comments (e.g. love nature and swimming and the people 
around). Consequently results are reported in numbers. Among those who did respond 
the maximum comments of appreciation were for the beauty of nature (n=66). In 
addition, many respondents appreciate the arrangements and facilities available in the 
RNP (n=36). Other respondents (n=23) also appreciated the social setting, and two 
respondents selected every aspect of the Park (Table 4.37). 
Table 4.37 Most appreciated aspects of a visit to RNP 
Comment 
Categories    
Q 27 
Positive 
comments 
for natural 
settings 
Positive 
comments for 
managerial 
settings 
Positive 
comments for 
social settings 
Appreciation 
for everything 
comments 
     No 
comments 
offered 
Number of 
mentions 
66 36 23 2 26 
 
4.5.10 General inquiries: least liked aspect of the visit   
 What did you like the least about your visit?   
Broad categories were created in order to accommodate the range of comments 
submitted by respondents. The categories thus created were: (a) Litter as a recreational 
impact e.g. litter and rubbish, rubbish left behind by fishermen and tourists; (b) Other 
recreationists or over-crowding (social settings) e.g. other people, another party which 
turned up (implying unsuitable behavior of other visitors); (c) Mismanaged managerial 
settings e.g. the new visitor centre, badly managed Coast Walk, the shacks, weeds and 
noxious weeds, loud noise, fast motorbikes on road, vandalism, muddy ground, eroded 
trails, amenities, toilets, no mobile coverage, no dogs allowed;  (d) No dislikes e.g. 
nothing, nothing it’s always good; and (e) No comments e.g. no comments offered and 
the response space left blank or N/A mentioned.     
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Table 4.38 Negative comments indicative of most disliked aspect in RNP 
Broadly categorized comments received for Q.28 
Comment 
Categories 
Q 28 
Litter as a 
recreational 
impact 
comments 
Social settings, 
over-crowding 
comments 
Mismanaged 
managerial 
settings 
comments 
No dislikes 
comments 
No comments 
offered 
Number of 
mentions 
13 13 31 17 41 
 
Many respondents offered no negative comments and left the response section 
blank (n=41). Among the negative comments, those relating to mismanaged managerial 
settings were the largest number (n=31). Specific negative comments were made about 
litter in the RNP (n=13), with an equal number of negative comments relating to over-
crowding in the Park (n=13). However, in the negative comment section many 
respondents indicated that they had no dislikes at all (n=17) (Table 4.38).   
4.6 Summary    
The information gathered from RNP visitors through the questionnaire survey 
was quantified. Results show that most people visit natural areas with one or two 
friends (33%) or with a group (27%) to observe the beauty of nature (96%). They are 
also interested in observing native flora and fauna (90%), appreciate the tranquil 
environment of such areas (94%), and mostly spend around 4-5 hours each visit (47%). 
Visiting natural areas is a popular recreation. Most respondents visit such areas at least 
once a month (53%) or once a week (24%). Moreover, visitors strongly affirmed that 
National Parks and Reserves, and any wilderness areas within them, should be 
preserved for the use and benefit of both present and future generations (99%).    
Visitors’ or stakeholder inputs and feedbacks are a key component of the Limits 
of Acceptable Change management framework. Responding to the LAC questions of 
the RNP survey questionnaire, visitors indicated that they would like an effective and 
more frequent management regime to deal with the problem of non-native flora species 
(39%). Litter is an adverse recreational impact in protected areas and 37% of the 
surveyed visitors indicated that there is a small but noticeable quantity of litter in RNP. 
Widened and degraded trails diminish visitors’ recreational experience. Most surveyed 
visitors indicated that a maximum of 1.5 to 2m trail-width is acceptable to them as a 
recreational impact (65%). Vegetation around camping sites is destroyed and bare 
ground areas are created due to use and trampling. A majority (58%) of the survey 
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respondents felt that bare ground area around camping sites should be limited to 2 or 
3m. 
People recognize a wilderness according to their individual perception. However, 
it is possible to delineate a natural area which represents the collective perceived 
wilderness. The WPM is a management framework wherein similar wilderness 
perceptions are grouped and land areas are delineated to represent wilderness 
corresponding to the perceptions of different groups classified as Pure, Semi-pure and 
Non-purist. Pure recreationist visitors (22%) indicated that for a natural unmodified 
land area (24%) to be wilderness, it should be remotely located (76%), and have only 
walking trail access systems (100%) with minimum signage (80%). Further, the Pure 
group believed that a wilderness area should not have developments such as picnic 
areas and barbeques (100%), developed campsites (84%), Star hotels (100%), 
backpackers’ hotels (96%), huts (80%), toilets (60%) or bins (84%). In relation to the 
social atmosphere within a wilderness,  Purists prefer that their meetings with other 
groups or individuals should not exceed 3 to 4 individuals or groups (76%) a day, and if 
camping, no other camps should be in the vicinity (44%) or just one other camp could 
be close by (36%). In conclusion, the Pure group believed that wilderness areas were 
different from a National Park (96%), and should be managed differently (92%). The 
category of Semi-pure and Non-purist differed in their perception of a wilderness, 
demonstrating a relatively more lenient approach which tended to include 
developments that the Pure group exclude from a wilderness.  
Surveyed visitors were mostly of the age group 40 to over 60 (71%), and male 
visitors (57%) nearly equalled female visitors (44%). Most visitors resided within the 
Sydney region (79%), and had a degree (51%) or a TAFE qualification (21%). 
Occupationally, many visitors were professionals (37%), trade persons (11%) or 
retirees (30%). Respondents had visited other National Parks in the Sydney region such 
as the Blue Mountains National Park (92%), and had visited many popular places in the 
RNP such as Audley (88%), Garie Beach (83%) and Wattamolla (77%).         
Results of the visitor survey will be linked to those of the physical environmental 
component of the study which is presented in Chapter 5. These components will be 
integrated into a consideration of  LAC and WPM in Chapter 7. 
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CHAPTER FIVE 
Results of the Physical Environmental parameters: 
non-native flora species, litter, trail width, bare ground 
area in camping sites, and noise levels 
 
5.1 Introduction  
The physical component of the study involved estimating actual physical 
degradation or changes which occur mainly due to recreational use of conservation 
areas. These estimates extend and are an essential part of the LAC management 
framework. Besides the LAC components of the study, only one additional sub-
component of WPM management required physical estimation, namely noise levels. 
Section 5.2 presents the approximate quantity of non-native species occurring in the 
Park in terms of percentage of (the local) flora. This information appears in literature. 
Actual physical quantification of non-native flora species was out of the scope of this 
study, and hence such an exercise was not undertaken. Results of the litter survey are 
described in Section 5.3, followed by trail width measurements along with soil loss and 
rates of erosion estimates (Section 5.4). Estimates of bare ground in camping areas are 
presented in Section 5.5. Noise levels, which were investigated as part of the WPM 
management framework, are described in the penultimate Section 5.6. 
5.2  Results of the non-native species present in the Park.  
Due to large scale restructuring within the department of NPWS, authorities 
could not be contacted for obtaining latest quantitate figures relating to the presence of 
non-native flora species in RNP. Moreover, the new updated RNP management plan 
has also not been released thus far by the authorities, perhaps because of shortage of 
staff and the ongoing restructuring. Therefore information stated in the NPWS (2000) 
was relied upon whereby weeds were estimated to comprise 20% of the local flora.  
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5.3   Litter survey   
A litter survey was carried out in the month of November 2012 at 9 different locations 
in RNP. (Figure 3.19). These locations included most of the popular places in the Park, 
namely, North Era Camping ground and the beach connected to it, Garie Beach, 
Wattamolla, Bonnie Vale Camping ground and the connected beach, Audley area 
(gardens) including Reids Flat and Wattle Forest, Red Cedar Flats, Uloola Falls. 
Litter items found in the survey were grouped into two categories, namely 
organic litter and inorganic litter. Organic litter included all types of littered food items, 
e.g. banana skin, oranges, orange skin, small meat/flesh pieces and bones. These items 
were further segregated according to their size,of  less than 10 cm and more than 10 cm 
in length, in order to provide context enabling easy visualization of the displeasure the 
litter item could potentially create when sighted. 
All other types of litter items were categorized as inorganic litter and these 
formed the bulk of the litter items observed during the survey period. Most litter items 
were made of plastic and included bottles and caps, cups and glasses, liquid containers, 
carry bags, food containers, wrappers, straws and fishing line. Other litter items were 
made of paper, e.g. plates, glasses, tissue papers, carry bags, toilet paper, cigarette butts 
and wrappers. Litter made from metal mostly consisted of soft drink cans, crown caps 
and food containers.  Items of clothing were also found along with glass beer bottles 
and both soft and hard drink bottles. Finally some random items appeared as well, 
including soft luggage bags, thongs, fishing equipment, metal meshing and a car tyre 
with its rim. In order to classify the inorganic litter four major categories were created: 
“Plastic litter”, “Paper litter”, “Metal litter” and a “General” category. Finally, litter 
items were further segregated according to their size, less than 10 cm and more than 10 
cm. The following tables (5.1− 5.9) present results of the litter surveys at the locations 
listed above (Litter survey results of beaches are presented first).       
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Table 5.1 North Era camping ground litter survey 
Litter survey at North Era Camping ground and on the connected beach 
Organic litter Inorganic litter 
Items Number of items Items Number of items 
    < 10 cm  >10 cm  < 10 cm >10 cm 
Orange skin 23 pieces  Plastic Litter   
Oranges  5 Bottles (water)  9 
   Bottle caps  21  
Total 23 5 Carry bags  12 
Grand 
Total 
28 Food containers  6 
   Glasses 4  
   Small glasses   
   Spoons  6 
   Containers (liquid)  8 
   Wrappers 11  
   Straws 5  
   Fishing lines  2 
   Total 41 43 
   Grand total 84 
   Paper Litter   
   Plates  2 
   Glasses   
   Tissue papers  16 
   Carry bags   
   Toilet papers  8 
   Tetra packs 4 2 
   Cigarette butts 14  
   Wrappers   
   Printed papers  2 
   Total 18 30 
   Grand total 44 
   Metal Litter   
   Soft drink cans  2 
   Crown caps  7  
   Food containers 3  
   Total 10 2 
   Grand total 12 
General Litter 
Items of clothing: 1 swimming garment, 1 sock, 1 towel. Other items: 1 whisky glass bottle, 1 sleeper, 1 
soft luggage bag, one chair and 2 fishing line markers.  
Total litter items including both organic and inorganic litter:      181 pieces of litter 
 
North Era Camping ground has a small beach attached to it. Oranges were sighted 
on the beach and orange skin was found in the camping ground.  Most of the litter both 
on the beach and on the camping ground was inorganic in nature and made of plastic. 
Some items of clothing were also found. In all 181 pieces of litter were sighted during 
the survey (Table 5.1) (Figure 5.2 – 5.4). 
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Fig. 5.2   Some of the litter in North Era Camping grounds 
 
Fig. 5.3 Some litter on the beach connected with the North Era Camping grounds 
 
Fig. 5.4   A chair left beside a campfire on North Era Camping grounds 
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Table 5.2 Litter survey at Garie Beach 
Litter survey at Garie Beach 
Organic litter Inorganic litter 
Items Number of items Items Number of items 
   < 10 cm  >10 cm  < 10 cm >10 cm 
Orange skin 19  Plastic Litter   
Bananas  3 Bottles (water)  29 
   Bottle caps  32  
Total 19 3 Carry bags  26 
Grand Total 22 Food containers  13 
   Glasses 4  
   Small glasses   
   Spoons  4 
   Containers (liquid)  21 
   Wrappers 38  
   Straws 6  
   Fishing lines  5 
   Total 80 98 
   Grand total 178 
   Paper Litter   
   Plates   
   Glasses  4 
   Tissue papers  16 
   Carry bags   
   Toilet papers  8 
   Tetra packs 8 2 
   Cigarette butts 26  
   Wrappers   
      
   Printed papers   
   Total 34 30 
   Grand total 54 
   Metal Litter   
   Soft drink cans  2 
   Crown caps  9  
   Food containers   
   Total 9 2 
   Grand total 11 
General Litter 
Other items: 1 car tyre with rim, 1 bed sheet, 1 shoe and 3 wood logs.   
Total litter items including all organic and 
inorganic litter items  
281 pieces of litter 
Comments/ observations: More litter on the South side of the beach where rock fishing occurs, and 
presumably the waste discarded from cargo ships which are offshore in the bay also washes up on the 
beach. 
 
 
Garie Beach is one of the most popular places in RNP. Consequently, litter on 
this beach was more than at other places which were surveyed. Some organic litter 
could be sighted in the bushes, but most of the litter was inorganic and made of plastic. 
A total of 281 pieces of litter were sighted during the survey (Table 5.2; Figures 5.5 
and 5.6). 
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Fig. 5.5 Some of the litter surveyed at Garie Beach (South end of the beach) 
 
Fig. 5.6 Litter in Garie Beach (on the beach) 
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Table 5.3 Litter survey at Wattamolla 
  Litter survey at Wattamolla 
Organic litter Inorganic 
Items   Number of items Items Number of items 
 < 10 cm >10 cm  < 10 cm >10 cm 
Orange skin 14  Plastic Litter   
   Bottles (water)  18 
   Bottle caps  25  
Total   Carry bags  19 
Grand Total 14 Food containers  7 
   Glasses 3  
   Small glasses   
   Spoons  8 
   Containers (liquid)  8 
   Wrappers 16  
   Straws   
   Fishing lines   
   Total 44 60 
   Grand total 96 
   Paper Litter   
   Plates  8 
   Glasses   
   Tissue papers  21 
   Carry bags   
   Toilet papers  4 
   Tetra packs  9 
   Cigarette butts 11  
   Wrappers   
   Printed papers   
   Total 11 61 
   Grand total 81 
   Metal Litter   
   Soft drink cans  19 
   Crown caps  8  
   Food containers 6  
   Total 25 19 
   Grand total 44 
General Litter 
Other items: 1 metal mesh for barbeque, 16 beer bottles, 2 beer cartoons and 3 beach chairs.   
Total litter items including all organic and 
inorganic litter items  
265 pieces of litter 
Comments/observation: Much of the litter is in the bushes behind the beach where visitors pitch small 
tents and consume alcoholic beverages. Subsequently visitors leave behind empty cans and glass 
bottles in the bushes.  
 
Similar to the other surveyed beaches, litter quantities here were also high. 
Wattamolla is among the most popular places in RNP and many young adult visitors 
could be seen here. Youths could be seen jumping off the cliff into the ocean – an 
illegal activity according to the signs displayed. The litter here was mostly made of 
plastic and many alcoholic beverage bottles were also present. A total of 265 pieces of 
litter were sighted (Table 5.3 and Figure 5.7).   
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Fig. 5.7   Some of the litter surveyed at Wattamolla 
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Table 5.4 Litter survey at Bonne Vale camping grounds 
  Litter Survey at Bonnie Vale Camping ground and the connected beach 
Organic litter Inorganic 
Items Number of items Items Number of items 
 < 10 cm >10 cm  < 10 cm >10 cm 
Orange skin 8  Plastic Litter   
Bones 5  Bottles (water)  16 
Flesh pieces 3  Bottle caps  11  
Total   Carry bags  6 
Grand Total 16 Food containers  3 
   Glasses   
   Small glasses 3  
   Spoons  3 
   Containers (liquid)  12 
   Wrappers 32  
   Straws 4  
   Fishing lines  1 
   Total 47 37 
   Grand total 87 
   Paper Litter   
   Plates   
   Glasses   
   Tissue papers  17 
   Carry bags   
   Toilet papers  2 
   Tetra packs  3 
   Cigarette butts 3  
   Wrappers   
   Printed papers   
   Total 3 22 
   Grand total 44 
   Metal Litter   
   Soft drink cans  7 
   Crown caps  4  
   Food containers 6  
   Total 10 7 
   Grand total 23 
General Litter 
Other items: 17 beer bottles, 3 ropes, 2 shoes, 4 cigarette lighters and 5 small plastic stoppers.   
Total litter items including all organic and 
inorganic litter items  
204 pieces of litter 
Comments/observation: Most of the camping area is litter-free. However, some organic litter was 
found near the barbecue area. The major quantities of litter such as alcohol bottles, cigarette butts and 
empty food packets were found on the beach which is connected with the camping area. Litter inside 
privately held cabins was clearly visible and distasteful. However, since the litter was not on the public 
RNP land it was not counted and catalogued. 
 
Bonnie Vale Camping grounds are popular with both visitors and locals of 
Maianbar and Bundeena. A beach connected to the camping grounds adds to the 
attraction and consequently, the place is busy. Most litter items were found near the 
barbeque area or on the connected beach. A total of 204 pieces of litter were sighted 
during the survey (Table 5.4 and Figure 5.8). 
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Fig. 5.8 Litter on the beach connected with the camping grounds of Bonnie Vale 
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Table 5.5 Litter survey at Audley 
Litter Survey at Audley (Visitor centre and near gardens) 
Organic Litter Inorganic 
Items   Number of items Items Number of items 
 < 10 cm >10 cm  < 10 cm >10 cm 
   Plastic Litter   
Flesh 4 pieces  Bottles (water)  2 
   Bottle caps  6  
Total   Carry bags  1 
Grand Total 4 Food containers   
   Glasses  1 
   Small glasses  3 
   Spoons  1 
   Containers (liquid)   
   Wrappers 8  
   Straws   
   Fishing lines   
   Total 14 7 
   Grand total 22 
   Paper Litter   
   Plates   
   Glasses   
   Tissue papers  6 
   Carry bags   
   Toilet papers   
   Tetra packs   
   Cigarette butts 3  
   Wrappers   
   Printed papers  4 
   Total 3 10 
   Grand total 13 
   Metal Litter   
   Soft drink cans  3 
   Crown caps    
   Food containers   
   Total  3 
   Grand total 3 
General Litter 
2 plastic sports rackets and 1 cotton carry bag. 
Total litter items including all organic and 
inorganic litter items  
45 pieces of litter 
Comments/ observations: The Visitor Centre area in Audley was generally litter- free. The area has 
many bins placed in areas used by picnicking visitors. As a consequence, visitors deposit most of their 
litter in the bins provided. The area has many RNP employees who could be seen removing litter items 
regularly. However, in the gardens near the Visitor Centre visitors were seen feeding birds with meat 
pieces. 
 
During the survey, Audley and all areas connected with it were found to be 
relatively litter-free. Bins provided in the area were well used by visitors to dispose of 
their litter, and Park employees could be seen undertaking litter management activities 
throughout the Audley area. Tables 5.6 and 5.7 present survey results of areas 
connected with Audley. 
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Table 5.6 Litter survey at Reids Flat (Audley area) 
Litter Survey at Reids Flat (Audley area) 
Organic litter Inorganic litter 
Items Number of items Items Number of items 
 < 10 cm >10 cm  < 10 cm >10 cm 
Orange skin 21 pieces  Plastic Litter   
   Bottles (water)   
   Bottle caps  3  
Total 21  Carry bags   
Grand Total 21 Food containers  2 
   Glasses   
   Spoons  4 
   Small glasses   
   Containers (liquid)   
   Wrappers 16  
   Straws 3  
   Fishing lines   
   Total 22 2 
   Grand total 25 
   Paper Litter   
   Plates   
   Glasses   
   Tissue papers  19 
   Carry bags   
   Toilet papers   
   Tetra packs  1 
   Cigarette butts 8  
   Wrappers   
   Printed papers   
   Total 8 20 
   Grand total 28 
   Metal Litter   
   Soft drink cans  1 
   Crown caps    
   Food containers   
   Grand total 1 
General Litter 
 2 disposable cigarette lighters.   
Total litter items organic and inorganic 
litter items  
80 pieces of litter 
Comments/ observations: The area is generally litter-free. Most of the litter pieces were small items. 
Visitors were seen smoking and eating here. 
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Table 5.7 Litter survey at Wattle Forest (Audley area) 
Litter Survey at Wattle Forest (Audley area) 
Organic litter Inorganic litter 
Items   Number of items Items Number of items 
 < 10 cm  >10 cm  < 10 cm  >10 cm 
   Plastic Litter   
   Bottles (water)  7 
   Bottle caps    
Total   Carry bags   
Grand Total Nil Food containers  4 
   Glasses   
   Spoons  2 
   Small glasses   
   Containers (liquid)   
   Wrappers   
   Straws   
   Fishing lines   
   Total  13 
   Grand total 13 
   Paper Litter   
   Plates   
   Glasses   
   Tissue papers  16 
   Carry bags   
   Toilet paper   
   Tetra packs 3  
   Cigarette butts 3  
   Wrappers   
   Printed paper   
   Total 6 16 
   Grand total 22 
   Metal Litter   
   Soft drink cans  1 
   Crown caps  2  
   Food containers   
   Total   
   Grand total 1 
General Litter 
2 plastic P plates for cars 
Total litter items including all organic and 
inorganic litter items  
37 pieces of litter 
Comments/ observations: The area is generally litter- free. Most of the litter is in the bushes which are 
on the South end of the area, close to the place where visitors enter the river for canoeing. However, 
many illegal camp fires were seen in the area. Many tree branches were also seen assembled as a 
preparation for more camp fires, indicating that perhaps the area is used by visitors after Park closing 
hours. 
 
The Wattle Forest area has relatively more litter than other areas in Audley. This 
could be because not only does the area have gardens, a hut and toilet facilities, the 
Hacking River can also be accessed from here for canoeing leading to multiple uses of 
the area. More litter can also be contributed due to visitors making camp fires (Figure 
5.9 and 5.10) – this activity is illegal – then gathering around it and leaving their litter 
behind when they leave. Moreover, visitors break tree branches in the area to create 
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campfires and thus cause damage to the vegetation as well as generating bio-litter in the 
process. 
 
Fig. 5.9   Bio litter (illegal campfire) in Wattle Forest (Audley area) 
                      Fig. 5.10  Bio-litter (illegal campfires) in Wattle Forest (Audley area)  
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Table 5.8 Litter survey in Red Cedar Flats 
Litter survey at Red Cedar Flats 
Organic litter Inorganic litter 
Items   Number of items  Number of items 
 < 10 cm >10 cm Items < 10 cm >10 cm 
   Plastic Litter   
   Bottles (water)  16 
   Bottle caps    
Total   Carry bags  8 
Grand Total  Food containers  3 
   Glasses   
   Cups / small glasses   
   Containers (liquid)   
   Wrappers   
   Straws   
   Fishing lines   
   Total  27 
   Grand total 27 
   Paper Litter   
   Plates   
   Glasses   
   Tissue papers  25 
   Carry bags   
   Toilet papers  8 
   Tetra packs  2 
   Cigarette butts 11  
   Wrappers   
   Printed papers   
   Total 11 35 
   Grand total 44 
   Metal Litter   
   Soft drink cans  9 
   Crown caps  16  
   Food containers  6 
   Total   
   Grand total 31 
General Litter 
28 beer bottles, one burned wooden pallet and one under-garment. On the main road at the entrance to 
the place, one crashed car and a pile of asbestos were noted.  
Total litter items including all organic and 
inorganic litter items  
 134 pieces of litter 
Comments/ observations: The type and location of the litter items found here suggest that the  area is 
probably used for private parties and perhaps also as a caravan park. Visitors seem to be using the 
greens for burning camp fires and consuming alcohol, and the river connected with the area seems to 
be used for toilet and bathing purposes. Close to the area, on the main road, discarded pieces of 
asbestos were sighted. A wrecked car was also seen within the woods on the main road. 
 
Red Cedar Flats is almost at the periphery of the Park close to the township of 
Otford. It would appear that due to its proximity to well-populated areas the site is 
perhaps being misused. A total of 134 pieces of litter were found during the survey 
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here, and there was evidence of a campfire and alcohol consumption (Table 5.8 and 
Figures 5.9-5.12). 
 
 
 
 
 
 
Fig. 5.11  Litter survey at Red Cedar Flats                                                   
 
 
 
 
 
 
Fig. 5.12 Discarded asbestos sheets 
 
 
 
                                                                                     
 
 
Fig. 5.13  A wrecked car near the main road, close to Red Cedar Flats 
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Table 5.9 Litter survey at Uloola Falls 
Litter Survey at Uloola Falls 
Organic litter Inorganic litter 
Items   Number of items    Items Number of items 
 < 10 cm >10 cm  < 10 cm >10 cm 
Orange skin 15 pieces  Plastic Litter   
   Bottles (water)  5 
   Bottle caps    
Total 15  Carry bags  8 
Grand Total 15 Food containers  3 
   Glasses   
   Cups / small glasses   
   Containers (liquid)   
   Wrappers   
   Straws   
   Fishing lines   
   Total  14 
   Grand total 14 
   Paper Litter   
   Plates   
   Glasses   
   Tissue papers  13 
   Carry bags   
   Toilet papers  5 
   Tetra packs 4  
   Cigarette butts 11  
   Wrappers   
   Printed paper   
   Total 15 18 
   Grand total 33 
   Metal Litter   
   Soft drink cans  2 
   Crown caps    
   Food containers 2  
   Total 2 2 
   Grand total 4 
General Litter 
1 small cloth carry bag.   
Total litter items including all organic and 
inorganic litter items  
 67 pieces of litter 
Comments/ observations: Litter was mainly seen close to the site of the Falls and near the toilet.  
 
Uloola Falls is a very secluded part of RNP which is quite distant from the main 
road. Very few visitors venture into this area, and those that do carry relatively more 
food, water and equipment with them. Consequently, there is some litter here. A total 
of 67 pieces of litter were found during the survey (Table 5.9 and Figure 5.14). In 
addition, throughout the litter survey in RNP, the presence of organic litter was 
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considerably less than inorganic litter. However, whatever little organic litter was 
sighted was mostly on beaches and camping grounds. 
 
Fig. 5.14 Litter in Uloola Falls area 
5.4  Trail width, soil loss and modelled rate of erosion 
In order to estimate the average width of walking trails in the RNP three trails 
were selected. The trails were: (1) a walking trail which starts from Bonnie Vale 
Camping grounds and connects Maianbar to Bundeena, (2) the Burgh Track, which is 
in the Garawarra Conservation Area – a major part of the track is used as a fire trail by 
the Park management and hence widened for four wheel drive vehicles, but only the 
section of the track which is used for walking was considered –, and (3) the East 
Heathcote Trail (Chapter 3, Section 3.8.1). Some sections of the East Heathcote trail 
which were measured as part of the study are common for both walkers and bicycle 
riders. Moreover, after a small initial segment the track becomes connected to a fire 
trail. Consequently, measurements on the East Heathcote trail were taken up to the 
point where the trail connects to the fire trail, after which the trail is wide enough for a 
four wheel drive vehicle.  
The trails were measured for their width, soil loss on them resulting from 
trampling, and for the estimated non-trampling rate of erosion occurring on them using 
SOILOSS. Trail width measurements were taken after every 20 steps (approx.10.6m) 
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(Chapter 3, Section 3.8.1.1). Plots which showed no visible significant erosion were not 
measured since it was accepted that there would not be any significant dissimilarity 
between such plots.  However, a minimum of 4 such non-eroded plots were measured 
in order to provide context to results. All plots/sites which showed significant erosion 
on visual inspection were measured for soil loss and rate of erosion estimates. 
Penetrometer readings on eroded and not eroded sections and the un-trampled area 
immediately adjacent to the track were also taken. Eroded plots were measured 
independently for their length, width, and cross section area, and soil samples were 
collected in order to estimate rate of erosion on these segments. Results for the three 
trails are presented sequentially. Table 5.10 presents trail width of the Bonnie Vale 
(B_Vale walking track),  Table 5.11 results of the Penetrometer tests on the eroded 
segments of the track, and Table 5.13 the results of soil loss and modelled rate of 
erosion. A similar presentation schema is used for documenting the results for the other 
trails.  
Table 5.10 Details of trail width of the Bonnie Vale walking track 
Width measurements on Bonnie Vale walking trail  
Measurement 
No. 
Width (m) 
Measurement No. 
Width (m) 
Measurement 
No. 
Width 
(m) 
1 1.60     
2 1.50 19 4.70   
3 1.50 20 4.70 40 2.10 
4 1.40 21 1.90 bridge 41 1.80 
5 1.20 22 4.70 42 1.80 
6 1.70 23 3.70 43 2.10 
7 1.40 24 2.70 44 1.80 
8 1.70 25 2.80 45 2.10 
9 1.60 26 1.85 46 1.80 
10 1.90 27 1.70 47 1.80 
11 1.70 28 2.10 48 1.85 
12 2.10 29 2.40 49 1.80 
13 1.70 30 2.20 50 1.85 
14 2.40 35 2.10 51 1.82 
15 3.40 36 2.40 52 1.80 
16 1.50 37 1.75 53 1.83 
17 1.90 38 2.10 54 1.85 
18 2.60 39 2.30   
        Average width of the trail 2.16 m 
Comments/observations: The trail being the shortest route connecting Maianbar and Bundeena is 
moderately used as a result. For the same reason people can also be seen riding their bicycles on the 
trail even when signs are clearly visible indicating that this actually is not allowed. There were 3 sections 
on the trail which were visibly eroded and hence were measured in detail for soil loss and rate of 
erosion, along with 4 non-eroded/normal sites. 
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Table 5.11   Compaction of trampled and un-trampled soils on the Bonnie Vale walking 
trail  
Trail Name and 
site No. 
Erosion state Penetrometer 
Trampled kg/cm
2 
Penetrometer                
Un-Trampled kg/cm
2
 
B_Vale_1 Eroded Not penetrable 0.5 
B_Vale_2 Eroded Not penetrable Easily penetrable 
B_Vale_3 Eroded 1.5 Easily penetrable 
B_Vale_4 Not eroded 1.0 1.0 
B_Vale_5 Not eroded 0.5 Easily penetrable 
B_Vale_6 Not eroded 1.0 Easily penetrable 
B_Vale_7 Not eroded 1.5 0.5 
 
The average width of the track was 2.16 m (Table 5.11). The trail starts from the 
southern end of the Bonnie Vale camping grounds, passes over the Cabbage Tree Basin 
and goes over a steep section on a cliff to end in Maianbar. Most of the trail is in good 
condition. However, the section of the trail which passes over the cliff has three 
sections which are eroded. Soils on these sections were compacted when compared 
with un-trampled sections and in comparison with “not eroded” sections (Table 5.11). 
Table 5.12 presents soil loss and modelled rate of erosion on the three eroded sections 
of the track and on the “not eroded” normal sections of the track.  
Table 5.12 Soil loss on the Bonnie Vale (B_Vale) walking trail in the RNP 
Trail 
Name and 
site No. 
Erosion 
state 
Length 
(m) 
Width 
(m) 
Slope 
(degrees)
 
Soil 
loss m
3 
Soil loss 
(m
3
/m
2
) 
Rate of 
erosion (t/ha)  
(SOILOSS) 
B_Vale_1 Eroded 7.5 1.5 8 0.56 0.044 4.7 
B_Vale_2 Eroded 9.3 1.7 9 1.83 0.117 10 
B_Vale_3 Eroded 8.7 1.5 12 1.64 0.125 10 
B_Vale_4 Not eroded 10.7 1.6 1 0.29 0.017 2.3 
B_Vale_5 Not eroded 10.7 1.5 2 0.29 0.018 2.3 
B_Vale_6 Not eroded 10.7 2.6 1 0.42 0.015 2.3 
B_Vale_7 Not eroded 10.7 2.4 1 0.42 0.016 2.3 
 
Soils here have mainly formed from Hawkesbury Sandstone. They are of sandy 
loam texture, dark grey or brown in colour and are structure less. The loss of soil on the 
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eroded sections of the trail is substantially higher than on not eroded sections, and the 
rate of erosion is at least two times greater on eroded than not eroded section (Table 
5.12 and Figure 5.15).  
 
Fig. 5.15 One of the eroded sections (B_Vale_2) on the Bonnie Vale walking trail 
The walking only section of the Burgh Track in the Garawarra State Conservation 
Area had an average width of only 1.05 m (Table 5.13). 
Table 5.13  Width measurements of the Burgh Track, segment meant for walking only 
Width measurements on the Burgh Track, the section is for walking only 
Measurement 
No. 
Width (m) 
Measurement 
No. 
Width (m) 
1 0.30   
2 0.35 22 1.90 
3 0.48 23 1.40 
4 1.12 24 0.98 
5 1.05 25 1.00 
6 0.80 26 1.00 
7 0.85 27 1.00 
8 1.10 28 1.30 
9 0.95 29 1.09 
10 0.97 30 0.85 
11 0.92   
12 1.78   
13 0.0237   
14 1.50   
15 1.75   
16 1.15   
17 1.90   
18 1.40   
19 0.96   
20 0.80   
21 1.24   
Average width of the walking section on the Burgh Track 1.05 m 
Comments/Observations: This track has very low usage and passes through 
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dense and tall trees. The segments which were measured were covered 
throughout by leaf litter and were meant for walking only. There were very little 
signs of erosion on the segment even when the trail passed over a steep cliff. 
However, erosion has occurred at the end of a slope, perhaps due to channeling 
of water downslope on the path. Three sections on the track which were visibly 
eroded were measured in detail along with four normal not eroded sections of the 
track.   
 Because of minimal use of the Burgh Track, some sections could not be 
distinguished from the rest of the landscape – there was no compaction, no incision or 
any erosion. Such sections of the track were taken to be 1m wide. In all there were at 
least 14 such plots. There was very little difference between the state of the soil in 
terms of compaction on the trampled and un-trampled section of the track due to such 
low use. Nevertheless compaction measurements were taken in the eroded sections of 
the track and are presented below in Table 5.14. 
Table 5.14 Compaction of trampled and un-trampled soils on the Burgh track, segment 
for walking only  
Trail Name and 
site No. 
Erosion state 
Penetrometer 
Trampled kg/cm
2 
Penetrometer                
Un-Trampled kg/cm
2
 
Burgh_1 Eroded 1.5 1.5 
Burgh_2 Eroded 1.0 1.0 
Burgh_3 Eroded 1.0 1.0 
Burgh_4 Not eroded 2.0 2.0 
Burgh_5 Not eroded 1.0 1.0 
Burgh_6 Not eroded 1.5 1.5 
Burgh_7 Not eroded Easily penetrable Easily penetrable 
Soils on the Burgh track have formed from Narrabeen Shale. They are clayey 
loam in texture, brown in colour and have a crumb structure. Details of soil loss and 
rate of erosion are presented in Table 5.15. Three eroded sites were identified and were 
measured in detail. Four other non-eroded sites were measured in detail for loss of soil 
and rate of erosion. 
Table 5.15 Soil loss and rate of erosion on the Burgh Track, segment for walking only 
Trail 
Name and 
site No. 
Erosion 
state 
Length 
(m) 
Width 
(m) 
Slope 
(degrees)  
Soil loss 
m
3 
Soil loss 
(m
3
/m
2
) 
Rate of 
erosion (t/ha) 
(SOILOSS) 
B_Track_1 Eroded 12.2 1.8 5 1.45 0.06 9.6 
B_Track_2 Eroded 11.0 1.4 4 1.32 0.08 8.9 
B_Track_3 Eroded 5.3 0.9 3 0.27 0.05 6.7 
B_Track_4 Not eroded 10.7 0.9 8 0.16 0.01 7.3 
B_Track_5 Not eroded 10.7 1.0 1 0.21 0.02 5.0 
B_Track_6 Not eroded 10.7 1.0 2 0.32 0.03 8.2 
B_Track_7 Not eroded 10.7 0.9 1 0.09 0.01 3.8 
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Soil loss on eroded sections of the trails is more than on the “not eroded” section. 
However, comparatively the loss of soil on the eroded sites of the Burgh track is less. 
The average soil loss on all the eroded sites is 0.06 m
3
/m
2
, and the average rate of 
erosion on these sites is 8.4 t/ha (Table 5.15). The reasons for this could be because of 
the almost negligible use of the track, and therefore no acceleration in the natural rate 
of erosion; due to effective shield of the track from rain and wind by the dense and tall 
vegetation through which the trail passes; and leaf litter cover on the track which adds 
an additional protective layer to the track surface (Figure 5.16, 5.17 and 5.18). 
 
 
 
 
 
 
Fig. 5.16  Burgh Track: dense and tall vegetation provides shielding from rain and wind  
Fig. 5.17  Burgh Track: leaf litter on the trail surface provides an additional protective 
layer against erosion 
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                     Fig. 5.18 Substantially less use of the track – no indication of any 
trampling 
The average width of the East Heathcote trail, on the section used jointly by 
walkers and bicycle riders, was 3.9 m (Table 5.16). 
 
Table 5.16  Width measurements of the East Heathcote trail 
Width measurements on the East Heathcote trail  
Measurement No. Width (m) Measurement No. Width (m) 
1 3.60   
2 1.90 22 1.40 
3 1.70 23 1.80 
4 1.90 24 1.10 
5 1.95 25 0.92 
6 1.80 26 0.84 
7 1.95 27 0.65 
8 2.10 28 0.78 
9 2.80 29 0.94 
10 2.50 30 3.40 
11 1.85 31 1.80 
12 2.10 32 1.60 
13 2.40 33 1.50 
14 2.60 34 1.30 
15 2.30 35 1.40 
16 2.10 36 1.10 
17 2.03 37 1.30 
18 1.90 38 2.10 
19 1.60 39 2.20 
20 1.74 40 1.60 
21 1.30 41 1.68 
Average width of the trail 3.9m 
Comments/Observations: This track has relatively more eroded and degraded 
sections, most likely due to high level of usage. The trail is considerable wider as well 
with average width of 3.9m. However, some of the section are very narrow and seem 
unsuitable and/or unsafe for simultaneous use of walkers and bicycle riders. Soils on 
the trampled section of the track were compacted relative to immediate adjacent un-
trampled sections of the track (Table 5.17). Six eroded sites were indentified on the 
track and were measured in detail along with four normal not eroded sections of the 
track (Table 5.18).   
 
The East Heathcote trail is popular and used both by walkers and bicycle riders. 
Soils here are mainly from Hawkesbury Sandstone, are of a sandy loam texture and are 
brown in colour. The trail had twice the number of eroded sections than the other two 
trails studied. The actual soil loss on the eroded section is high as is the modelled rate 
of erosion on these sections. The soils on the track are well compacted (Table 5.17), an 
adverse recreational impact, and eroded sections could also be hazardous because of the 
uneven surface created.      
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Table 5.17  Compaction of trampled and un-trampled soils on East Heathcote trail 
Trail Name and 
site No. 
Erosion state 
Penetrometer 
Trampled kg/cm
2 
Penetrometer                
Un-Trampled kg/cm
2
 
EH_1 Eroded Not penetrable 2.0 
EH_2 Eroded Not penetrable 1.0 
EH_3 Eroded Not penetrable 0.5 
EH_4 Eroded Not penetrable 0.5 
EH_5 Eroded 3.5 0.5 
EH_6 Eroded 3 1.0 
EH_7 Not eroded 2 0.5 
EH_8 Not eroded 1 1.0 
EH_9 Not eroded 2 1.0 
EH__10 Not eroded 1 Easily penetrable 
 
 
Table 5.18 Soil loss and rate of erosion on East Heathcote trail   
Trail 
Name 
and site 
No. 
Erosion 
state 
Length 
(m) 
Width 
(m) 
Slope 
(degrees)
 
Soil 
loss m
3 
Soil loss 
(m
3
/m
2
) 
Rate of 
erosion (t/ha) 
(SOILOSS) 
EH_1 Eroded 14.2 2.1 5 4.73 0.15 21 
EH_2 Eroded 9.8 2.0 6 2.82 0.14 18 
EH_3 Eroded 16.1 2.4 4 6.45 0.16 22 
EH_4 Eroded 7.12 1.5 3 1.03 0.09 13 
EH_5 Eroded 16.8 2.5 5 6.32 0.15 11 
EH_6 Eroded 24 2.0 6 4.75 0.09 30 
EH_7 Not eroded 10.7 1.3 1 0.46 0.03 4.4 
EH_8 Not eroded 10.7 1.4 1 0.25 0.02 2.7 
EH_9 Not eroded 10.7 1.8 2 0.40 0.02 1.0 
EH_10 Not eroded 10.7 1.1 1 0.24 0.02 1.8 
 
Soil loss on eroded sections of the East Heathcote trail is the highest of the three 
trails studied and experiences relatively high usage by both walkers and bicycle riders. 
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As a consequence degradation on the trail in terms of soil loss due to accelerated rates 
of erosion is evident (Figure 5.19).    
 
 
Fig. 5.19   Eroded and degraded sections of the Heathcote trail (EH_3) 
5.5   Bare ground area in the camping grounds 
RNP has two official camping grounds, Bonnie Vale and North Era Camping 
grounds. Bonnie Vale has 74 camping sites which are well demarcated (Figure 5.20).  
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    Fig. 5.20 Demarcated camping grounds in Bonnie Vale 
 
North Era has 12 camping sites but the individual sites are not demarcated on the 
grounds. Campers book their camping sites through the Parks office. The use of the 
area by campers leads to bare ground, although at both camping areas garden grass has 
been planted in place of local native vegetation. Table 5.19 presents the details of bare 
ground as measured on all camping grounds at Bonnie Vale.     
 Table 5.19 Bare ground area in Bonnie Vale 
Campsite 
Number  
Bare ground area/s in 
cm
2            
 (measurements 
in cm) 
Total 
bare 
area        
(in m
2
) 
Number of 
bare ground 
blocks or 
patches 
Comments 
1 0 0 0 This site has no bare 
ground 
2 370  x 180 =  66600 
 
6.66
 
1 One bare ground patch 
3  400  x 176  = 70400 
 
7.04  1 One bare ground patch 
4 170  x 620  = 105400 
 
150  x 100  = 15000 
 
12.04  2 Two rectangle blocks of 
bare ground 
5 830  x 707  = 586810
 
58.68  1  A big bare ground area 
6 140  x  460 =  64400 
 
6.44  1 One bare ground area 
7 600  x 580  = 348000 
 
34.80  1 Big bare ground area 
8 400  x 450  = 180000 
 
18.00 1 One bare ground area 
9 620  x 510  = 316200 
 
31.62  1 One bare ground area 
10 410  x 360  = 147600 
 
240  x 380  = 91200 
 
23.88  2 Two disjoint patches of bare 
ground area 
11 0 0 0 No significant bare ground 
12 0 0 0 No significant bare ground  
13 0 0 0 No significant bare ground 
14 103  x 254  = 26162 
 
2.61  1 One bare ground patch with 
exposed erosion control 
plastic net   
15 265  x 386 = 102290 
 
10.22  1 One bare ground area with 
exposed erosion- control 
plastic net 
16 0 0 0 No significant bare ground 
17 100  x 100  = 10000 
 
1.0  1 One patch of bare ground 
18 0 
0 
0 No significant bare ground 
area 
19 0 
0 
0 No significant bare ground 
area 
20 0 
0 
0 No significant bare ground 
area 
21 0 0 0 No significant bare ground 
22 0 0 0 No significant bare ground 
23 180  x 210 = 37800 
 
3.78  1 One bare ground patch 
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Campsite 
Number  
Bare ground area/s in 
cm
2            
 (measurements 
in cm) 
Total 
bare 
area        
(in m
2
) 
Number of 
bare ground 
blocks or 
patches 
Comments 
24 110 x 100 = 11000  
150 x 70 = 10500 
 
 
180 x 200 = 36000  
180 x 190 = 34200  
9.17  4 
Four separate patches of 
bare ground. Two on right 
and two near the bottom, 
end of site 
25 100  x 90  = 9000 
 
140  x 110  = 15400 
 
2.44  2 Two blocks of bare ground 
both on the left hand side of 
the site, one below the 
other 
26 110 x 100 = 11000  
150 x 70 = 10500  
180 x 200 = 36000  
180 x 190 = 34200  
9.17  4 Four blocks of bare ground. 
Two on the left side 
adjacent to each other and 
two others on the left, one 
on the top corner and other 
at the bottom  
27 150 x 120 = 18000  1.80  1 One bare ground area  
28 125 x 120 = 15000  1.50  1 One bare ground area 
29 360 x 310 = 111600  11.16  1 One bare ground area with 
roots exposed 
30 70 x 80= 5600  
60 x 40= 2400  
0.80  2 Two small bare ground 
patches in the center of the 
site diagonal to each other 
31 0 0 0 No significant bare ground 
32 0 0 0 No significant bare ground 
33 320 x 240= 76800  7.68  1 One bare ground patch 
34 0 0 0 No significant bare ground 
35 140 x 150= 21000  
160 x 270= 43200  
6.42 
 
 
2 Two blocks of bare ground. 
One on the left side top and 
the other on the right side 
end of the site 
36 220 x 300= 66000  
110 x 70= 7700  
7.37  2 Two blocks of bare ground. 
One in the centre end of 
site and other on the right 
side of the site 
37 180 x 270= 48600  4.86  1 One block of bare ground 
38 110 x 100= 11000  1.10   
39 0 0 0 No significant bare ground 
40 0 0 0 No significant bare ground 
41 0 0 0 No significant bare ground 
42 427 x 234 = 99918  9.99  0 One large bare ground 
patch 
43 160 x 150 = 24000  2.04  1 One block of bare ground 
44 0 0 0 No significant bare ground 
45 0 0 0 No significant bare ground 
46 130 x 154 = 20020  
317 x 90= 28530  
2.00  2 Two blocks of bare ground 
One in the center and other 
on the right side of the site 
47 0 2.85  0 No significant bare ground 
48 80 x 52= 4160  0.41  1 One small patch of bare 
ground 
49 0 0 0 No significant bare ground 
50 347 x 107= 37129  3.71  1 One block of bare ground 
51 290 x 240= 69600  6.96  1 One block of bare ground 
52 123 x 148= 18204  1.82  1 One block of bare ground 
53 210 x 214= 44940  
110 x 140= 15400  
6.03  2 Two blocks of bare ground 
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54 140 x 150= 21000  2.10 1 Re-growth happening  
55 330 x 140= 46200  4.62  1 One block of bare ground 
55 330 x 140= 46200  4.62  1 One block of bare ground 
 
 
 
56 170 x 90= 15300 1.53   1 One block of bare ground 
57 0 0 0 No significant bare ground 
58 0 0 0 No significant bare ground 
59 0 0 0 No significant bare ground 
60 230 x 390 = 89700  8.97  1 No significant bare ground 
61 290 x 170 = 49300  4.93  1 No significant bare ground 
62 270 x 200 = 54000  5.40 1 One bare ground 
63 0 0 0 No significant bare ground 
64 198 x 176 = 34848  3.48  1 One bare ground block 
     
65 60 x 120 = 7200  0.72  1 One bare ground block 
66 0 0 0 No significant bare ground 
67 160 x 120 = 19200  1.92  1 One bare ground block 
68 70 x 70 = 4900  0.49  1 One bare ground block 
69 130 x 220 = 28600  
130 x 45 = 5850  2.86  
2 Two blocks of bare ground 
in the centre of the site 
adjacent to each other 
70 340 x 260 = 88400  8.84  1 One bare ground block 
71 220 x 380 = 83600  8.36  1 One bare ground block 
72 210 x 87 = 18270  1.82  1 One bare ground block 
73 587 x 483 = 283521  28.3  1 One bear ground block 
74 140 x 120 = 16800  
140 x 110 = 15400  
80 x 110 = 8800  
4.10  3 
Three blocks of bare 
ground. Two on the left side 
and one on the right side 
Average bare ground area in the Bonnie Vale Camping grounds is 6.39 m
2
 
 
 
The average bare ground area in Bonnie Vale was 6.39 m
2 
(n=74 camping sites). 
However, 26 sites (35%) did not have significant bare ground areas.  
Camping grounds in North Era are not demarcated as they are in Bonnie Vale. 
According to the Park’s website there are officially 12 camping sites here, but there are 
no bare ground areas that have been created due to camping or trampling (Figure 5.21). 
However, bare ground at the second camping area, at North Era has been created by 
burning of campfires (Figure 5.22). Table 5.20 presents measurements of the bare 
ground areas in North Era Camping grounds. 
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Fig. 5.21 North Era Camping grounds    
 
Fig. 5.22 Bare grounds created due to burning of campfires at North Era Camping area 
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Table 5.20 Bare ground in North Era Camping grounds 
Site 
Number  
Diameter in 
cm 
Circular bare ground area 
(πr2)  
( measurements in cm
2
) 
Total bare 
area (in m
2
) 
GPS location 
1 140 3.14 x (70)
2 
= 15386.0 
 
1.53  
0320796 ; 
6216315 
2 120 3.14 x (60)
2 
= 11304.0 
 
1.13  
0320794 ; 
6216316 
3 70 3.14 x (35)
2 
= 3846.5  
0.38  
0320801 ; 
6216336 
4 65 3.14 x (32.5)
2 
= 3316.6  
0.33  
0320786 ; 
6216331 
5 100 3.14 x (50)
2 
= 7850.0   
0.78 
 0320763 ; 
6216327 
6 120 3.14 x (60)
2 
= 11304.0  
1.13  
0320726 ; 
6216317 
7 155 3.14 x (77.5)
2 
= 18859.6  
1.88  
0320781 ; 
6216304 
8 85 3.14 x (42.5)
2 
= 5671.6  
0.56  
0320781 ; 
6216300 
The average bare ground area at camping sites in North Era Camping ground is 0.96 m
2
 
 
North Era Camping grounds are relatively less used. These grounds are remotely 
located and can only be reached on foot. Consequently, only 8 examples of bare ground 
were found during the survey and the average bare ground area was 0.96 m
2
 (Table 
5.20), substantially less than the 6.39 m
2 
at Bonne Vale Camping ground. 
5.6   Estimation of noise levels  
Sound or noise levels were measured at Wattle Forest in the Audley area, 
Garawarra Conservation Area, and Bola Creek Picnic area. These locations were 
selected in order to cover the three main entrances and exits to the Park. The main 
entrance to the Park is from Loftus on Farnell Avenue (Audley area) which extends 
into Sir Bertram Stevens Drive; the entry from the south to the Park from Otford is on 
Lady Wakehurst Drive (Garawarra Conservation Area); and the entry to the Park from 
Waterfall (Bola Creek Picnic Area) is on McKell Avenue (Figure 3.1).  
Two sets of measurements were taken for each of three locations. The first 
measurement was recorded on the main road, and a second set of measurements was 
taken in the picnic area connected with the location (Chapter 3, Section 3.8.4) – the 
picnic areas in all locations are approximately about 1 km from the main road. The aim 
was to ascertain whether or not vehicular noise originating on the main road reaches the 
listed popular picnic locations. The time chosen for the measurements was between 11 
am to 1 pm on weekends when most of the vehicular movement in the Park occurs.  
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Measurements were made for 30 minutes at each location. The maximum and 
minimum noise levels were recorded and catalogued along with a range of usual noise 
levels. The maximum and minimum values were not considered in the usual noise level 
range since they represent the extremes. Noise levels recordings are presented for each 
location commencing with Wattle Forest near Audley Tables 5.21.  
Table 5.21 Estimation of noise levels in the Wattle Forest in Audley, RNP 
Noise level measurements in decibels (dB) at Wattle Forest in Audley 
Main road  Visitors Area  
Maximum recorded noise 
level  
108 dB 
Maximum recorded noise 
level  
70 dB 
Normal recorded noise 
levels 
52-73 dB 
Normal recorded noise 
levels  
23-46 dB 
Minimum recorded noise 
level 
30 dB 
Minimum recorded noise 
level 
19 dB 
Observations/ Comment: It was found that motorcycles made the loudest noise – most of 
all motorcycles of Harley Davidson make.  On the main road the maximum noise levels were 
reached when two Harley Davidson motorbikes passed from opposite directions. In the 
visitors area, which is slightly more than 1 km from the main road, the maximum recorded 
sound levels were reached when a Harley Davidson motorbikes passed on the main road; 
movement of cars on the main road could only be heard faintly. 
 
Audley lies in the busiest part of RNP with most of the vehicular traffic within 
the Park passing through this area. Traffic mostly comprises of cars and motorbikes. 
Most cars have noise levels in the range of 50-75 dB, but motorbikes are loudest and 
can be heard from very long distances, often more than 1 km (Table 5.21). All the 
maximum readings were recorded when motorbikes, particularly Harley Davidson 
motorbikes, passed the recording point. Normally, the picnic area was quiet and serene, 
and only the noise of Harley Davidson motorbikes moving on the main road could be 
heard. 
Noise levels recorded in the Garawarra Conservation Area are presented in Table 
5.22.  
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Table 5.22 Estimation of noise levels in the Garawarra Conservation Area, RNP 
Noise level measurements in decibels (dB) at Garawarra Conservation Area 
Main road  Burgh Track  
Maximum recorded noise level  
102 dB 
Maximum recorded noise 
level  
68 dB 
Normal recorded noise levels  
34-59 dB 
Normal recorded noise 
levels  
12-18 dB 
Minimum recorded noise level  
12 dB 
Minimum recorded noise 
level  
8 dB 
Comments/observations: Maximum levels of noise were due to Harley Davidson motorbikes both 
on the main road and on the Burgh Track, at a location which was about 800-900 m from the main 
road. 
Two motorbikes were also observed illegally using the Burgh Track and producing very high 
noise levels. Noise produced by those motorbikes was not considered since such events perhaps 
do not occur repeatedly.   
 
Noise levels recorded at Garawarra Conservation Area were slightly less than 
those at Audley. However, similar to Audley the maximum levels of noise were 
recorded when Harley Davidson motorbike/s passed the recording point both on the 
main road and on the Burgh Track (Table 5.22).    
Table 5.23 provides noise level measurements in the Bola Creek Picnic area. 
Table 5.23 Estimation of Noise levels in the Bola Creek Picnic Area 
Noise level measurements in decibels at Bola Creek Picnic Area 
Main road  Picnic Area  
Maximum recorded noise 
level  
106 dB 
Maximum recorded noise 
level  
69 dB 
Normal recorded noise 
levels 
28-55 dB 
Normal recorded noise 
levels 
18-30 dB 
Minimum recorded noise 
level 
15 dB 
Minimum recorded noise 
level  
7 dB 
Comments/observations: Similar to the first two sites here also the  maximum noise levels 
recorded both on the main road and in the picnic area were produced by Harley Davidson 
motorbikes. The Picnic area is about a km away from the main road, however, Harley 
Davidson motorbikes moving on the main road could be heard in the Picnic area.  
 
Results in the Bola Creek Picnic Area replicated the observations recorded in 
Audley and Garawarra Conservation Area. Here too, maximum noise levels both on the 
main road and in the Picnic area occurred due to the movement of Harley Davidson 
motorbikes on the main road (Table 5.23). Other than motorbikes the only other 
manmade noise was from the planes flying overhead. 
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5.7  Summary 
Physical environmental parameters were quantified so that they could be 
considered within the LOC management framework. Twenty percent of all flora 
species present in RNP were non-native flora species. Litter results show that there is 
much more inorganic litter than organic litter, and the recreational areas connected with 
a beach have more litter than inland areas. Trail width of the three studied tracks was in 
the 1 to 3.9 m range, and bare ground areas in the two camping grounds averaged to 
6.39 m
2 
in the Bonnie Vale camping ground and 0.96 m
2
 in the North Era Camping 
grounds. Noise levels were recorded on the main access roads and in connected areas 
were people recreate, with motorcycle noise being the loudest at 108 dB in the Audley 
area.  
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Chapter Six 
Discussion  
 
Introduction 
In this chapter, results described in Chapters 4 and 5 are discussed in more detail 
in order to draw meaningful conclusions. Interpretations and explanations provide here 
are based on the foundational paradigms laid out in Chapter 2, on the information 
gained from surveying visitors in RNP, and from conducting fieldwork in the study 
area. Section 6.1 discusses those aspects of the visitor survey focusing on motivations, 
general attitudes, common traits and the demographic of respondents. Since the study 
primarily deals with two contemporary protected area management frameworks – LAC 
and WPM – Sections 6.2 and 6.3 deal only with the findings connected with the two 
frameworks, respectively. Management implications arising from the study are 
discussed in Section 6.4. The chapter is concluded in Section 6.5 where key study 
findings are summarized. 
6.1  Motivations, general attitudes, common traits and demographics 
of respondents 
Question 1 to 4 and Q 22 to 30 are not connected with LAC or WPM frameworks 
and are of a general nature. This section will discuss results of each of these questions 
with greater focus on those aspects that have more management relevance.  
6.1.1  General motivations     
These are the motives of the people who visit natural protected areas such as RNP 
– the abstract motives transform into physical action, visitations. Therefore, 
understanding of this intelligence (motivations) can help managers to keep their efforts 
well-directed in order to achieve better results in terms of superior visitor experience 
(Dragovich and Bajpai, 2012). Moreover, knowledge about motivations is of vital 
importance for successful businesses in operating the leisure, recreation or tourism 
industries which are connected with protected areas, as such businesses have a great 
potential as economic drivers (Coccossis and Mexa, 2004; Worboys et al., 2005).  
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The most important motivation as agreed by 96% of all visitors is “to observe the 
beauty of nature” (Figure 6.1, Table 5.1). This implies that maintaining protected areas 
in their natural state as much as possible would safeguard visitors’ prime interest, 
which is to observe nature in its various beautiful forms, not anthropogenic 
modifications. Moreover, such an endeavour would ensure a high quality and consistent 
visitor experience. In addition, maintaining natural conditions in protected areas would 
undoubtedly also serve in achieving conservation objectives. The second most popular 
motivation is also of vital importance: 96% of the surveyed respondents indicated that 
they appreciate the peaceful, tranquil atmosphere typically prevalent within protected 
areas. The direct inference which could be drawn from this result is that the social 
settings in protected areas should be such that noises originating from human activities 
such as vehicular movement, loud music and noise arising from group or recreational 
activities should be at minimum. Recently the researcher observed sack races being 
organized on the gardens of Audley, and loudspeaker announcements being made by 
organizers amidst loud and indiscriminate cheering. Appreciation of tranquillity is an 
indicator that people who visit protected areas appreciate greatly the serenity available 
in such areas in contrast to the high noise levels of modern cities such as Sydney. The 
third most popular motivation of people visiting natural areas such as RNP is to 
observe native flora and fauna, an extension of the broader more general motivation of 
observing the beauty of nature.  
Two other motivations which were also highly regarded were those of relaxing 
with family or friends (84%) and of experiencing a physical challenge (81%), pointing 
towards additional advantages enjoyed by people visiting a protected area. Not only do 
visitors take pleasure in observing the beauty of nature in a serene environment, they 
also enjoy time with their loved ones while benefitting from the physical exercise 
involved with leisure activities. Although the motivation of getting away from 
pressures of life received approval from lesser but substantial proportions (76%) of the 
respondents, it suggests that most people appreciate peace and quiet of the protected 
areas. Therefore, it would appear that people do receive some respite from the pressures 
of life when they visit protected areas. The motivations of picnicking with friends and 
relatives and educating children about nature both earned 67% endorsement. A 
majority of the respondents have marked these motivations as important, implying that 
many recreationists picnic in protected areas and use their visit as an opportunity to 
educate their children about nature. The motivations of “observing evidence of 
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Aboriginal occupation”, “camping” and “to satisfy my spiritual craving” can be judged 
as less important for the majority of respondents since only a minority within the range 
of 43-47% believed these motivations to be vital (Figure 6.1).      
           
  
 
 
                        
 
Fig. 6.1 Motivations for visiting RNP 
6.1.2  Personal motivations  
Personal motivations are essential since they sometimes act as triggers which 
convert into visitations in a certain situation. A possible explanation could be that about 
one-third of respondents have indicated that they are nature lovers (Table 4.3), which is 
an obvious characteristic of people who visit natural areas with some degree of 
regularity. If those opting for “none of the above” (those attending the opening of a 
new café) are excluded, the second most selected options are “break from daily 
routine” at 12%, and “I come here when I am stressed” (Section 4.2) – and the option 
“it’s peaceful here” is considered a repetition (Section 6.1.1) and hence discounted 
(Fig. 6.2). This could mean that people who visit natural areas also sometimes do so 
when they want a break from their daily routine, when they are stressed or that they just 
follow a routine which they like. It can be only assumed that a visit to a natural area 
could and/or would have provided the change that the nature lovers desired since high 
number of repeat visits to such areas have been reported (Section 6.1.6).   
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Fig.  6.2 Personal motivations for visiting RNP 
6.1.3  Companions 
Knowledge of visitor assemblage size can assist in the planning process. For 
instance, if it is known that most visitors come in groups of five and if camping 
arrangements were to be planned, then authorities would be better informed when 
deciding how much space should be provided for each camp site, including space 
around and between tents. Without the knowledge of expected group sizes, an informed 
planning decision could not be made. Similarly, knowledge of group sizes can assist in 
creating suitable facilities such as picnic areas, toilets and survival huts. 
Group size also plays an important role in the accelerating rates of erosion on 
trails. It has been noted that people walking together as a group on a trail tend to spread 
laterally rather than walk in “Indian File” formation (Bajpai, 2010). This leads to 
trampling of vegetation resulting in widening of tracks and creation of additional bare 
ground, thereby exposing increased areas of soil to the eroding actions of rain and 
wind. Understanding of group sizes can help tailor educational programs designed for 
visitors in order to make them aware of ways in which they could minimize adverse 
recreational impacts. 
Results of the present study indicate that many people visit a protected area such 
as RNP with one or two friends (33%) (Figure 6.3, Table 4.4). Such a group formation 
has also been observed by the researcher when not conducting interviews. Many young 
adults seen in the Park are in groups of three, mostly comprised of two males and one 
female. Larger groups were generally made up of two families comprising of children, 
parents and a few elders. The researcher also observed that these larger groups were not 
very mobile and tended to remain at one place where they picnicked. The option of “no 
specific preference” was selected by 26% of the respondents who seem to be flexible 
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about their company when visiting the Park. Very few respondents indicated that they 
prefer to visit the Park only with their family (16%) or alone (2%) (Figure 6.3).       
 
Fig. 6.3 Assemblage pattern of RNP visitors, RNP survey  
6.1.4  Attitude towards conservation 
Awareness about climate change and therefore increased appreciation for natural, 
largely unmodified areas such as National Parks, Reserves, Wilderness areas and 
Marine Parks has increased substantially in recent years. Most countries have some 
form of conservation policy enacted and implemented (Bates, 2006), under which a 
total of 18.8 million square kilometres of our planet is protected (Bushell and Eagles, 
2007). Moreover, the number of people visiting such areas, including RNP, is 
increasing considerably. A recent popular report  indicates that the Park is estimated to 
have approximately 4 million visitors annually (mXNews, 2013), with probably only 
about 10% of those being international (Dragovich and Bajpai, 2012). Estimates also 
show that about 84 million visits are made annually to protected areas throughout 
Australia (Pickering and Hill, 2007).      
Results of this study indicated that appreciation and concern for protected areas 
among Park visitors is high, with 99% of respondents (Table 4.5) affirming that it is 
imperative for protected areas such as National Parks and Reserves, and any wilderness 
areas within them, to be preserved for the use and benefit of both present and future 
generations. Only one respondent disagreed with this. 
6.1.5  Time spent in the Park 
Time spent in the Park is a useful indicator for reflecting satisfaction or 
appreciation: the more time someone spends in the Park the more likely it is they have 
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liked it there. However, not everybody has the same amount of leisure time at their 
disposal. If someone has a very busy schedule, two hours of their time in the Park could 
mean more in terms of appreciation and satisfaction than five hours for a University 
student who is with friends on holidays. Moreover, the effort required to reach the Park 
varies among visitors. Some visitors travel longer to reach the Park and therefore the 
total time they devote for a visit to the Park, including the time spent there, is more than 
someone who resides close and has spent longer in the Park. In addition, time spent is 
also linked to the kind of activity visitors wish to pursue. For instance, visitors who 
hike on the Coast Walk would need to be in the Park for at least 10 hours, compared 
with others who come either to picnic or undertake activities, such as swimming, and 
who would be satisfied with a shorter visit. Nevertheless and in broad terms, it is 
argued that more time spent in the Park (Section 6.1.6) generally indicates appreciation, 
since it is common-sense that people will not stay longer in places they do not like. 
From a management perspective, knowledge about attitudes and behaviors of visitors in 
protected areas such as National Parks, including time spent in the Parks, provides a 
better understand of visitation patterns, which in turn assists in management of visitor 
flow both within areas and in-and-out of protected areas, and in provision of 
appropriate facilities. 
Most commonly visitors spend 4-5 hours in the Park (Figure 6.4), with 80% of 
Purists and 79% of the Semi-pure spending at least 4-5 hours or more (Table 4.29). 
This fell slightly to 68% for the category of Non-purist. Overall, the percentage of 
people who indicated that they would spend 4-5 hours or more (option c, d, e and f 
taken together) in RNP was 73%. Most people therefore spend at least 4-5 hours in the 
Park, with Purists likely to be there comparatively for little longer.  
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Fig. 6.4 Time spent in the Park by visitors 
6.1.6  Park visit frequency 
To understand visitor behaviour it is important to understand how frequently 
people visit protected areas such as RNP, in addition to how long they spend on each 
visit. A better understanding of visitor frequency patterns provides vital input to the 
process of visit estimation (i.e. based on present figures a projection of future expected 
visitations), a critical consideration for successful management planning. 
Surveyed visitors mostly go to RNP once a month or once a week (77%) (Figure 
6.5, Table 4.30). However, within the Pure category this figure is much higher at 92%, 
a strong indicator of clear appreciation for natural protected areas. Moreover, similar to 
the trait of “time spent in the Park”, the percentage of respondents who visit the Park 
once a month or once a week declines slightly as one moves through the categories of 
visitors – 91% for Semi-pure and 62% for Non-purist. If a person becomes a frequent 
visitor to the Park then they tend to visit the Park at least once a month, with the Purist 
dominating the “once a week” regular visitors.  
 
 
 
 
                                                                                                                             
               
Fig. 6.5 Park visit frequency 
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6.1.7  Places known in RNP 
National Parks and most other protected areas are usually large in size. 
Knowledge of visitor movements within a protected area is important information for 
Park managers, who can use it to improve the processes of crowd management, 
resource deployment and resource maintenance. Most visitors do not venture too far 
from where they park their vehicle – researcher’s observation. In order to understand 
the within Park destination of visitors, they were asked about their knowledge of 
several places within RNP and answers were categorised according to the purism scale. 
For most people, it is more likely that they will visit different places in a protected area 
if they know about such a location. 
Survey results show that most people had visited Audley, Wattamolla, Bonnie 
Vale, Garie Beach and North Era Camping ground. However, the Garawarra State 
Conservation Area and East Heathcote trails areas were relatively unknown and not so 
popular (Figure 6.6), while Audley, Garie Beach, Wattamolla are among the most 
popular places. Members of the Pure category of visitors were more aware of the 
various places within RNP, with a majority of this group (68%) having visited all the 
seven best known places in the Park (Table 4.31). The least visited place among those 
listed was Garawarra State Conservation Area. Only 49% of all respondents had visited 
the location and up to 32% (the maximum among all “not known” places) were 
unaware of the place. However, within the Pure category a majority of 68% had visited, 
another 20% were aware and would be visiting soon, and only 12% were not aware of 
the place.  
 
 
Fig. 6.6 Places known to visitors in RNP 
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6.1.8  Visits to other protected areas 
Most visitors to RNP are from the local Sydney region, a finding that was 
established in an earlier study (Dragovich and Bajpai, 2013) and confirmed in results 
reported here (Section 4.5.6 and Appendix V). In order to establish the extent to which 
RNP visitors also visited other National Parks in the Sydney region, this information 
was sought in the survey. People’s micro and macro (local and longer distances) 
movements indicate the general pattern of choices that they make when presented with 
varying travel and infrastructure circumstances.          
Blue Mountains National Park was more popular than Ku-ring-gai National Park 
(Table 4.32), with 92% of all visitors having visited Blue Mountains National Park 
compared with a total of 67% for Ku-ring-gai National Park (Figure 6.7). An 
explanation was not sought in the questionnaire. Perhaps more people visit Blue 
Mountains National Park since better public transport systems service the area. Also, 
since most of the respondents were residents of south or west Sydney (61%, Table 
4.34), it would have been easier for them to drive to Blue Mountains National Park than 
driving across Sydney city traffic to Ku-ring-gai National Park. Only 63% of the 
respondents had visited a Marine Park, a lower figure than for either of the National 
Parks. Therefore, it would appear that National Parks are more popular with people 
visiting RNP than are Marine Parks, and that possibly a better public transport system, 
larger park size with different biophysical features and other facilities if present would 
draw more people to any protected area. 
A large majority of Pure recreationists had visited the National Parks and a 
Marine Parks, with the Blue Mountains National Park being the most popular (Figure 
6.7). The trend within visitor categories shows that as one moves down the Purism 
scale recreationists belonging to the Semi-pure and Non-purist categories have visited 
fewer protected areas, with Non-purists at the bottom of the scale. Consequently and in 
conjunction with the previous discussion relating to places known to visitors in RNP, 
people visiting the remote areas of RNP, such as Garawarra State Conservation Area, 
probably belong to the Pure category of visitors. A similar trend is observed for the 
second part of the inquiry wherein respondents were requested to list names of other 
Park which they have visited. Most Non-purists did not mention any name, an 
indication that they probably have visited very few such areas. In contrast, the greatest 
number of names were listed by the members of the Pure group signifying how well 
travelled they are to various protected areas. 
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Fig. 6.7 Popularity of other Parks within purism visitor categories 
6.1.9  Age and Gender 
In profiling visitors/protected area recreationists, knowledge about age and 
gender provides information which assists managers in identifying risks/hazards. 
Results show that the number of males visiting protected areas closely matches the 
number of female visitors (Table 4.33). In relation to age, if it is known that a majority 
of people who visit a certain Park on Wednesdays for volunteer work are aged sixty 
and above and that most of them are females, then managers would adjust their risk 
management preparations on those days accordingly. Visitor age and gender awareness 
also have implication for law enforcement. For instance, it is known that many young 
adult females visit beaches in protected areas for resting or for surfing and hence may 
need protection. From a recreation and conservation perspective, it would be hoped that 
people from all ages (except for children less than 18 years of age) visit protected areas 
in almost the same proportions they are present in the population mix, implying that 
popularity and concern for natural areas has extended equally within all age groups.  
Within the various age groups, the Pure category had the highest proportion of 
the “over 60” members and the lowest number of members belonging to the 18-30 
group. The number of “over 60” members slowly declines as one moves from the Pure 
category to the Non-purist (Figure 6.8). The results thus seem to indicate that the 
wilderness concept, or the Pure characteristics, are more evident within the older 
generation than more recent generations.  
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Fig. 6.8 Age composition of various visitor categories 
6.1.10  Highest education and Occupation 
Education and occupation are connected issues and hence are discussed in 
conjunction here even though they appear as separate questions in the RNP survey 
questionnaire. Typically, degree holders are professionals (e.g. doctors, engineers, 
teachers, accountants etc.). People with a TAFE qualification are usually trade 
personnel, and persons with HSC or lesser qualifications are mostly employed as semi-
skilled or unskilled workers. People who are retired mostly fall in the age group of over 
60 years.  
Survey results show that a majority (51%) of all respondents were degree holders, 
and 37% of the respondents were professionals (Table 4.35). This result is consistent 
with those described in the literature (Goldstein, 1976), as it has been known for some 
time that people who visit natural protected areas such as National Parks are usually 
well qualified and mostly professionals. At RNP the second largest subset of visitors 
who visit protected areas is the retirees (Figure 6.9), who usually have leisure at their 
disposal and are known to seek physical exercise in order to continue leading an active 
life. About 20% visitors had a TAFE qualification, and this group appears to have 
similar preferences to degree holders. The number of HSC and Secondary School 
Certificate qualifications was relatively less (Figure 6.10), a result consistent with an 
earlier study (Dragovich and Bajpai, 2013). 
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Fig. 6.9 General grouping of visitor occupation        Fig. 6.10 Educational  qualification  
                                                                                                          of visitors. 
Within the Purism categories of visitors it was found that Professionals were in a 
majority in both the categories of Pure and Non-purist groups (Figure 6.11, Table 4.36). 
This result perhaps reflects the polarization which has occurred within modern society 
whereby educated people – usually encompassing the middle and upper middle class, 
many of whom are opinion leaders – even when agreeing that benefits of conservation 
should flow equally between the present and future generations, differ on the subject of 
use and methods of conservation. Consequently, many Professionals are Non-purist and 
have a more tolerant view towards modifications in protected areas even when they can 
be expected to be aware of the importance of the wilderness concept and its relevance 
in environment conservation.  
 
Fig. 6.11 Occupational groups within visitor categories 
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6.1.11  Most liked aspect of the visit 
Information about which aspects of a protected area visitors appreciate is a vital 
input for protected area managers. Such feedback provides an important basis for 
prioritizing work and for channelling resources towards maintaining and improving 
aspects of protected areas. 
Natural settings in the RNP were the most appreciated aspect of the visit, with  
visitors directing the highest number of comments to praise the Park’s natural beauty 
(Table 4.37, Figure 6.12). Approval was given to Managerial and Social settings, 
although many visitors (26%) chose not to provide comments. This could be an 
indication that they either did not approve of the Park’s management or had not thought 
about it. 
 
  
 
 
 
 
 
 
Fig. 6.12 Most appreciated aspects of the visit to RNP 
6.1.12  Least liked aspect of the visit 
Dislikes expressed by visitors may be aspects where Park managers can direct 
attention to making improvements. In the survey, managerial settings were criticized 
the most. Many noted the eroded state of walking trails, the loud noise made by 
movement of fast vehicles, and the presence of litter and overcrowding. Such 
comments perhaps reflect increasing numbers of visitors in some of the more popular 
places in RNP. If so, this situation can be expected to deteriorate unless managed well 
(Figure 6.13, Table 4.38). A large proportion of people (41%) chose not to comment or 
had no dislikes – the reasons for this lack of response were not investigated.  
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Fig. 6.13 Most disliked aspects of the RNP visit 
6.1.13  Transition onto LAC and WPM management frameworks 
Thus far the discussion has focused on general aspects of visitor attitudes and 
behaviour. From this point onward the discussion will involve facets of the study which 
are directly relevant to the LAC and WPM management frameworks. The 
consequences of the state of the physical environmental entities such as non-native 
flora species, litter, trail width and bare ground areas in camping sites are discussed as 
part of the LAC framework. Various perceptions connected with the word “wilderness” 
and implications arising from this are considered within the WPM framework 
discussion.  
 6.2  Limits of Acceptable Change 
The LAC indicators are “non-native flora species”, “litter”, “trail width” and 
“bare ground area in camping sites”. The aim here is to compare the LAC survey 
results representing the resource condition of RNP from the visitors’ perspective (both 
observed and desired) with the actual estimated physical condition of the LAC 
indicators. The possible outcomes of such a comparison can be either that the indicator 
is within visitors’ acceptable limit, or it is not.  
6.2.1  LAC indicator: Non-native flora species 
Protected areas are for the purpose of preserving native flora and fauna including 
threatened and endangered species along with other purposes such as recreation and 
scientific research. The presence of non-native species undermines the basic aim of 
0
10
20
30
40
50
V
is
it
o
r 
%
 
Settings 
186 
 
protected areas since if non-native species are present, then depending on the extent of 
the invasion, they exist at the cost of native flora or fauna. Unfortunately, as noted in 
Section 3.1, a large number of non-native animal species currently found in the Park 
were introduced by management authorities during the Park’s early years when hunting 
of game was an established pastime. However, eradicating non-native species is a near-
impossible task (Section 2.4.1.1), and therefore a predefined limit or bound, acceptable 
to all stakeholders, should be arrived at. The present study took the question to the one 
of the stakeholders, visitors, in order to know their position on the subject.  
Presence of Non-native flora species is as important to visitors as it is from the 
conservation perspective. Only 3 respondents (3%) (Table 4.6 and Figure 6.14) held an 
extremely tolerant view in relation to non-native flora species and indicated that it does 
not matter if non-native flora species are present in the Park in any proportion. Most 
respondents either felt that management of the non-native flora species should be made 
more frequent and effective, that non-native flora species should be completely 
eradicated, or that non-native flora species should not be allowed to invade more than a 
small area of the Park (Figure 6.14). Such preferences of visitors/survey respondents 
indicate the aversion they have for non-native flora species although it is acknowledged 
that these views may change over time even if the resource does not. Visitors are 
probably aware that non-native species are an impedance for native flora species, 
observation of which is among the most important motivations that people have for 
visiting Parks such as RNP (Table 4.1).   
About 20% of the flora species present in RNP are weeds according to the most 
recent official Plan of Management (NPWS, 2000). However, these figures may not 
represent the current situation since a new Plan of Management is still in the process of 
development. Assuming that the latest figures for weed presence would be less than 
those estimated in the official plan, since weed control is an on-going management 
activity, it can be hypothesised that the weed problem in RNP is under control. If this is 
not the case then management needs to act to this end. Weeds can potentially 
undermine conservation objectives, and survey respondents have indicated that they 
hope to see more done to control the threat. The physical quantification of non-native 
flora species was not possible, but the survey results have shown that the 97% of the 
respondents take this issue seriously.      
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Fig. 6.14 Non-native flora species, a LAC indicator 
6.2.2  LAC indicator:  Litter 
Results show that visitors are aware of litter present in the Park (Table 4.8). 
Analysing the extent to which this is adversely perceived by visitors can be undertaken 
by focusing on the extreme options, that is, a reverse consideration of the result could 
be adopted. Instead of focusing on the option that was selected most, focus could be 
placed on the options which were not popularly selected. The least selected response 
for the survey litter question was option (e), “litter does not matter” (0%) (Figure 6.15), 
while “too much litter” (29%) and “some litter” (37%) were the most frequently chosen 
options. Agreement thus exists within the visitor community that litter does matter, 
suggesting that if quantities of litter reached a higher level such an adverse state of the 
natural resource would perhaps be unacceptable. Only a few (4%) of the respondents 
selected “there is no litter here”, showing that most visitors have noticed the presence 
of litter in the Park. Combining the two results suggests that respondents care about the 
presence of litter in protected areas, and that a large majority has noticed that litter is 
present in the Park (Figure 6.15). 
 
Fig. 6.15 Stakeholders’ perception of litter, a LAC indicator 
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The physical quantification of litter at various (Figure 3.19) locations indicates 
that the presence of litter is more obvious on beaches (Garie Beach and Wattamolla) or 
in places which are connected to a beach, such as camping grounds (North Era 
Camping grounds and Bonnie Vale). In addition, inland areas are relatively cleaner and 
those locations which are well maintained or are relatively remote are less littered - 
litter quantities were least in the well-maintained Audley area, and greater at Red Cedar 
Flats close to the Park boundary (Table 6.1).  
Table 6.1 Litter trends in RNP 
Location in RNP Type of location Litter quantity Average 
Garie Beach beach 281 items 
273 litter items 
Wattamolla beach 264 items 
North Era Camping 
ground 
inland with beach 
access 
181 items 
193 litter items 
Bonnie Vale inland with beach 
access 
204 items 
Audley inland area, well 
managed 
45 items 
54 litter items 
Wattle Forest (Audley) inland area, well 
managed 
37 items 
Reids Flats (Audley)  inland area, well 
managed 
80 items 
Uloola Falls inland remote area 67 items 67 litter items 
Red Cedar Flats inland, close to Park 
edge 
134 items 134 litter items 
 
The uneven distribution of litter between visitor areas is expected since, apart 
from Audley (very well maintained), people mostly visit places in RNP where there are 
beaches or access to a beach. High visitation to such areas coupled with longer duration 
stays contribute to the adverse recreational impact of litter accumulation. Visitors 
observed the litter over more than a single visit since most respondents visit RNP at 
least 12 times a year. In addition, beaches are difficult to maintain since at times the 
movement of tides cleans the beach and on other occasions litter from the ocean washes 
up on the beaches (Section 2.4.1.2). 
Categorised minimum acceptable standards for the LAC indictor litter were 
calculated by aggregating all visitor responses which indicated that the present levels 
were acceptable, i.e. the total of all responses excluding “too much litter in the Park” 
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(Table 4.9, Figure 6.16). The figure (71%) thus arrived at was equated to the 
physically-quantified litter levels (Table 6.2). In general, levels of litter seem to be 
within acceptable limits. However, results for the Pure category of recreationist include 
a substantial group (40%) who felt that there is too much litter in the Park, especially 
on beaches and picnic spots, and 44% who observed some litter in the Park (Figure 
6.16). A sizeable number of Pure recreationists thus were conscious of litter levels 
present. Results of the other visitor categories all fall in the acceptable range and are 
summarized in Table 6.2.       
 
Fig. 6.16 LAC indicator litter, by category of visitor 
Table 6.2 Summary of the LAC indicator, litter 
Stakeholders say: Actual physical state                                             
(averaged by location in Table 6.1) 
Visitor 
Categories 
Acceptable 
% 
Unacceptable % 
1. Litter items on beaches: 273 items 
2. Litter items on camping sites: 193 items 
3. Litter items on inland well managed areas: 54 
items 
4. Litter items on an inland remote area: 67 items 
5. Litter items on an inland, close to Park edge 
location: 134 items 
Pure 60 40 
Semi-pure 75 25 
Non-purist 74 26 
Total 
71 29 
Conclusion:  These litter quantities could be considered benchmarks or limits beyond which the presence 
of litter may not be acceptable to most visitors. However, any litter quantity which is equal to or less than 
the presented quantities would most likely be acceptable to each category of visitor. Current litter levels 
are acceptable to 71% of respondents.    
0
5
10
15
20
25
30
35
40
45
50
Too much
litter
Some litter Not much
litter
No litter Doesn't
matter
O
b
se
r
v
ed
 %
 
Litter levels 
Pure
Semi-pure
Non-purist
190 
 
6.2.3  LAC indicator of Trail Width 
Widened trails symbolize adverse recreational impact (Section 2.4.1.3). 
Conversely, the presence of narrow, relatively un-eroded trails with the absence of 
informal trails represents a well-maintained access system, vital for the ecological 
health of any protected area. Physical measurements of the three trails studied as part of 
this research (Figure 3.11), when compared with the visitors’ acceptable standards 
which were derived by quantification of the visitor survey, show that two of the three 
measured trails do not meet these standards.  
Most of the respondents (70%) either preferred 1 or 1.5 m trail widths, and just 
5% of all respondents did not care about the issue (Figure 6.19). Moreover, of the 
respondents 22% agreed to a trail width of 2 m, and avoided approving the maximum 
width of 4 m (only 3% of respondents). Therefore, results suggest that a large majority 
of recreationists consider trail width as important and prefer the adverse recreational 
impact of trail widening to be curtailed to a maximum of 1 to 1.5 m, a trend that was 
replicated within all visitor categories (Figure 6.20, Table 4.11). 
 
Fig. 6.19 Trail width acceptable standards (LAC) 
 
Fig. 6.20 LAC indicator trail width, by categories of visitor, RNP 
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Physical measurements of the three studied trails show that only the Burgh Track 
meets the acceptable standard that visitors seem to be suggesting (Table 6.3). 
Table 6.3 Average width of the three studied trails 
Trail Average width (m) 
Bonnie Vale 2.16 
East Heathcote trails 3.09 
Burgh Track 1.05 
 
The Bonnie Vale trail is a walking trail about 1 km in length, and is the shortest 
route connecting the villages of Bundeena and Maianbar via Bonnie Vale. All the 
eroded and most widened sections of the trail lie between the trail starting point and the 
bridge over Cabbage Tree Basin. The slope angle on this section is in the range of 8-12
o 
(Table 5.12). Due to the higher slope angle and because of trampling on unstable soils, 
erosion has occurred here. The erosion rate accelerates when trampling occurs, and 
even though bicycles are not allowed on the track, many visitors can be seen riding 
them. This enhances the degradation process and perhaps the most recent widening of 
the track on this section is a response to this activity. After the bridge over Cabbage 
Tree Basin the track is naturally wide. Historically, the track has been made above a 
supply pipe line – water or sewage (Figure 6.21). Hence the digging which would have 
been done to lay the pine line would have made the track wider from the outset. 
However, the track is not very wide and is just 0.16 m above the visitors’ acceptable 
range. Table 6.4 presents the results of the assessment. 
 
Fig. 6.21 Bridge over the Cabbage Tree Basin – pipe line on the right hand side 
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Table 6.4 Summary of the LAC indicator, trail width (Bonnie Vale) 
Stakeholders say: Physical state  
Categories Acceptable  
trail width (1-1.5 m) 
Acceptable  trail 
width >2 m 
Trail width 
Pure 96% 4% 
2.16 m 
Semi-pure 100% 0% 
Non-purist 84% 16% 
Over all 92% 8% 
Conclusion: The trail width of the Bonnie Vale trail does not meet visitors’ acceptable 
standard. However, the width only slightly (16 cm) exceeds the acceptable range. 
 
The segment of the East Heathcote trail which was studied is in a relatively 
degraded state with most of the trail being open for both walkers and bicycles riders. It 
would appear that ruts which would have been initially created by bicycles (especially 
in wet weather) have now widened over time due to mountain bikes/bicycles being 
ridden within these hollows and also some channelling of water. In addition, walkers 
would have avoided walking within these ruts due to the discomfort they would have 
experienced, and would have trampled the adjacent vegetation. This has also 
contributed to the creation of increased bare ground and trail widening (Dragovich and 
Bajpai, 2012; Dragovich, 2011) (Figure 6.22). Consequently, the trail is in a relatively 
degraded condition and does not meet the standards which visitors have collectively 
conveyed through the visitor survey (Table 6.5). 
 
Fig. 6.22 Degradation on the East Heathcote trails, LAC indicator width  
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Table 6.5 Summary of the LAC indicator, trail width (East Heathcote trail) 
Stakeholders say: Physical state  
Categories Acceptable  
trail width (1-2 m) 
Acceptable  trail 
width >2 m 
Trail width 
Pure 96% 4% 
3.09 m 
Semi-pure 100% 0% 
Non-purist 84% 16% 
Over all 92% 8% 
Conclusion: The trail width of the East Heathcote trail does not meet visitors’ 
acceptable standard. The trail is in a degraded state and exceeds the acceptable trail 
width range (1-2 m) by 1.09 m.  
 
The segment of the Burgh Track which was studied is a walking trail and was 
found to be in very good condition. The trail and nearly the entire management track is 
comparatively remote and not known to many visitors (Table 4.31), and often when it 
rains the trail cannot be accessed from Lady Wakehurst Drive as it is flooded by 
Hacking River (Figure 6.23).     
 
 
Fig. 6.23   Dry weather crossing on the Burgh Track 
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Even with normal water levels, the crossing presents some difficulty, resulting in 
the Track being rarely used and thus in good condition with little or no evidence of 
erosion. Soils here have developed on the Narrabeen Shale, have a clayey loam texture 
(Table 3.5.1) and are less susceptible to erosion than the sandy loams formed on the 
Hawkesbury Sandstone. Also, the vegetation through which the Burgh Track passes 
assists in reducing erosion susceptibility since vegetation here shield soils from rain- 
drop erosion. Therefore, due a combination of infrequent track usage, less erodible soils 
and protective tree canopies, the track is in a very good condition and is within visitors’ 
acceptable trail width (Table 6.6).   
Table 6.6 Summary of the LAC indicator, trail width (Burgh Track) 
Stakeholders say: Physical state  
Categories Acceptable  
trail width (1-1.5 m) 
Acceptable  trail 
width >2 m 
Trail width 
Pure 96% 4% 
1.05m 
Semi-pure 100% 0% 
Non-purist 84% 16% 
Over all 92% 8% 
Conclusion: The trail width of the Burgh Track is within visitors’ acceptable range. The 
Track is not generally known to visitors and due to lesser use and favourable physical 
factors is in very good condition.  
 
6.2.4  LAC indicator: Bare Ground Area in Camping sites 
The LAC indicator “bare ground area in camping sites” concentrates on the 
dimensions of the bare ground areas that are created around camping sites due to 
recreational camping and the consequent trampling of vegetation in the vicinity. The 
physical processes which create bare ground areas in camping sites are very similar to 
those which lead to widening of trails due to trampling (Section 2.4.1.3). Within the 
LAC management framework it is deemed that some adverse impact of recreational 
activities is inevitable. Accordingly, one of the key processes of the framework is to 
ascertain how much of the adverse impact – bare ground area – is acceptable to visitors. 
Figure 6.24 presents the acceptable range based on the visitor survey (Table 4.12).  
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Fig.  6.24 LAC indicator, bare ground area in camping sites, RNP 
A majority (58%) of respondents indicated that a bare ground area up to 2 m 
around camp sites is acceptable to them. Moreover, even among the remaining 
respondents there was a tendency to opt for lower impact values such as 3 m (25%) 
rather than 4 m (7%) or doesn’t matter (10%). Within various categories as well, most 
recreationists preferred a bare ground impact of 2 m – Pure 80%, Semi-pure 67% and 
Non-purist 44% (Figure 6.25). 
 
 
Fig. 6.25 LAC indicator of bare ground area by visitor categories, RNP 
Physical measurements of the bare ground areas in camping sites (Figure 6.26) 
are summarized in Table 6.7. 
Table 6.7 Summary of the bare ground area in two camping sites 
Camping site Average bare ground area 
Bonnie Vale Camping grounds 6.39 m
2 
North Era Camping grounds 0.96 m
2
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The measured bare ground area in Bonnie Vale does not conform to visitors’ 
acceptable limits. However, bare ground area in North Era Camping grounds does fall 
within their limits of acceptability (Table 6.8).  
Table 6.8 Summary of the LAC indicator, Bare ground area in camping sites 
Stakeholders say: Physical state 
Categories Acceptable Bare 
ground area            
up to 2 m 
Not acceptable 
Bare ground area            
up to 2 m 
Location Bare area 
Pure 80% 20% Bonnie Vale Camping ground 6.39 m
2 
Semi-pure 67% 33% North Era Camping Ground 0.96 m
2 
Non-purist 44% 56%   
Over all 58% 42%   
Conclusion: Bare ground area in Bonnie Vale Camping grounds does not conform to visitors’ acceptable 
limits. However, bare ground area in North Era Camping ground does fall within the acceptable range. 
 
Bare ground areas in Bonnie Vale are more extensive than in North Era Camping 
ground. The main reason for this could be the difference in use levels: 73% of 
respondents had visited Bonnie Vale, while North Era Camping ground was visited by 
only 60% (Table 4.31). Bonnie Vale’s greater popularity may be because it is a well-
developed, demarcated (Section 5.5) camping site with modern facilities such as 
showers and flush toilets, features which are popular among people with Semi-pure and 
Non-purist characteristics. In addition, this camping ground has sealed road access. In 
contrast, North Era is not a developed camping site: it is remotely located, has just one 
chemical toilet and can only be accessed on foot, features which are popular only with 
the Purists, who are fewer in number. As a result North Era Camping ground recorded a 
much lower area of bare ground.  
6.3  Wilderness Perception Mapping 
Wilderness, as described in Section 2.6, is difficult to define since the issue is 
contested. Indeed, the word “wilderness” evokes different imagery and emotions for 
different people. The physical manifestation of this dilemma leads to ambiguity 
wherein a natural area perceived as a wilderness by one set of individuals is perceived 
otherwise by other/s. In the context of protected areas, most survey respondents seem to 
agree that wilderness is a large natural land area meant for conservation (Section 
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6.3.14), with differences in responses lying primarily in the level of anthropogenic 
modifications including physical, visible and audible changes which are deemed 
acceptable by visitors to a wilderness. Other differences include the requirement of 
some people for a wilderness to be remotely located with minimum presence of other 
humans.  
For some, absolutely minimal (if any) modifications are the essentials for a 
natural land area to qualify as wilderness. Such people embody Pure characteristics. 
Others, in varying degrees, accept or indeed appreciate modifications. Such differences 
can be quantified using a Purism Score technique, which is part of the WPM 
framework. Based on the Purism scores it is possible to delineate natural area/s that 
represent a collectively perceived wilderness for a group or groups (Section 3.9). In the 
present study three categories of visitors named Pure, Semi-pure and Non-purist were 
created by grouping people with common characteristics and beliefs about wilderness 
areas (Section 3.9) so that land areas in RNP could be delineated as representing a 
wilderness for the corresponding group. The following 15 Purism test questions were 
used for the purpose of segregating visitors into categories – the questions can also be 
used to create a wilderness band within a ROS. Results of each question are discussed 
in order to draw relevant conclusions, recalling that all options which indicate 
affirmation have been aggregated to arrive at a consolidated “yes”, the negation options 
to arrive at a consolidated “no”, and the number of undecided remain as actuals 
(Section 4.3). 
6.3.1  Wilderness and remoteness 
The importance of remoteness both within the ROS and WPM framework has 
been described (Section 2.5). The remoteness attribute is closely connected with the 
wilderness concept. The results presented in Table 4.14 are represented in Figure 6.26. 
Remoteness was found to be important for all the three Purism categories, being most 
prominent within the Pure category of visitors followed by the Semi-pure, and least 
within the Non-purist group of visitors. According to most respondents, the first 
attribute that a wilderness area should have is a remote location, implying a relatively 
considerable travel requirement before the area is reached. 
Figure 6.26 also illustrates that as one moves from the category of Pure towards 
the category of Non-purist the number of respondents either not agreeing or remaining 
undecided increases. The percentage of respondents within the Pure category who 
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indicated that they were undecided or did not agree with the proposition that wilderness 
should be remotely located is 24%. Within the Semi-pure this figure rises to 30% and is 
highest at 49% for the category of Non-purist (Figure 6.27). A majority of the Pure 
group believed that wilderness areas must be remotely located, requiring considerable 
travel before they are reached; and nearly half of the Non-purist respondents do not 
believe that wilderness areas should be remotely located. 
   
     
Fig. 6.26 Approval for remoteness in wilderness      Fig. 6.27  Disapprovals, RNP    
settings, RNP survey                                                   survey            
6.3.2  Wilderness and transport access 
The type of settings including access systems that a wilderness area could have – 
mostly walking trails – is a well-discussed issue (e.g. Cole, 2011; Cole and Hall, 2009; 
Cole, 2004). One of the prime objectives of the wilderness management framework is 
to restrict developments in a wilderness area to the minimum. In the case of access 
systems, these facilitate both recreational and managerial ends. However, their utility 
for achieving conservation aims is limited. Visitors’ responses to transport access 
within a wilderness are reported in Table 4.15 and graphically represented in Figure 
6.28 which indicates that people prefer pedestrian only access within a wilderness. 
Other inferences which could be drawn from the results are: that a considerable number 
of Non-purists (12%) did not think the matter was important, and that any type of 
access within a wilderness is acceptable to them; and 21% of the Non-purist along with 
9% of Semi-purist indicated that they would approve of 4WD access within a 
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wilderness. Such views signify tolerance and a departure from the wilderness concept, 
typical of Non-purist and Semi-purist visitors.    
 
Fig. 6.28 Visitors’ preferred access systems within a wilderness, RNP survey 
6.3.3  Wilderness and signage 
Contrary to the expectation that Purists would reject any modification in a 
wilderness, signage, in general, is appreciated by visitors including Purist (Dragovich 
and Bajpai, 2011; Cole, 2009). However, a majority (55%) of respondents did indicate 
that signage in wilderness areas should be kept to a minimum (Table 4.16 and Figure 
6.29). The conclusions which could be drawn in relation to signage in wilderness areas 
are: that (a) signage is important for visitors and appropriate signage can add to their 
wilderness experience; (b) even though a large majority of the Pure visitors expressed 
the view that signage is important but should be kept to a minimum, 16% of the Pure 
group suggested that there should be no signage in wilderness areas; and (c) large 
numbers of the Non-purist (38%) and Semi-purist (33%) groups believed that that there 
should be more signage in wilderness areas.    
 
Fig. 6.29 Importance of signage in wilderness settings, RNP survey 
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6.3.4  Wilderness and picnic areas/barbeques 
In most National Parks visitors can be seen picnicking and having barbeques. 
Moreover, most National Parks in Australia have designated locations were barbeques 
are installed for the free use of visitors. In order to understand if visitors would like to 
engage in such recreations within a wilderness area as well, they were asked about 
these facilities. 
Sixty percent of the respondents did not agree with having picnic and/or barbeque 
facilities in a wilderness area (Table 4.17 and Figure 6.30). Members of the Pure and 
Semi-pure categories of visitors strongly reject the idea of having picnic and barbeque 
areas; but a wilderness as perceived by Non-purists can have picnic and barbeque areas.       
 
Fig. 6.30 Picnic and barbeque in wilderness areas, RNP survey 
6.3.5  Wilderness and camping areas 
There are two official camping sites in RNP: Bonnie Vale Camping grounds and 
North Era Camping grounds.  Camping is an integral part of outdoor recreation 
including within wilderness and protected areas (Doc, 2006; Beedie and Hudson, 
2003). However, developed camping sites offer modern amenities such as flush toilets, 
showers, bins, sealed road access and demarcated camping sites. In contrast, camping 
in wilderness areas occurs in the most natural of settings with minimal (if any) 
availability of amenities such as those just mentioned. Therefore, even when camping 
is popular in wilderness areas, developed camping sites are not desired by the Pure 
recreationist. Results (Table 4.18 and Figure 6.31) confirm this. These results show 
that: (a) a large majority (88%) of the Pure category of visitors does not approve of 
developed camp sites within wilderness areas; (b) the same can be said about Semi-
pure recreationists; however, (c) a large proportion of Non-purists (55%) affirmed that 
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they approve of developed camping sites within wilderness areas; and (e) moving from 
the category of Pure through Semi-pure to Non-purist, the number of respondents who 
desire/approve of developed camping sites within wilderness areas increases 
(12%→Pure, 30%→Semi-pure and 55%→Non-purist) (Figure 6.32).        
        
Fig. 6.31 Desirability of developed camping sites      Fig. 6.32  Increasing demand for                                     
in wilderness areas, RNP survey                                 developed campsite, RNP survey                                                                                            
                                                                                                                                                                                                 
6.3.6  Wilderness and amenities 
Results connected with the question whether or not amenities such as Star hotels, 
backpackers’ hotel, huts, toilets and bins should be present in a wilderness area are 
presented in Tables 5.19 to 5.23 respectively. Each amenity is discussed below.  
6.3.7 Star hotels 
Star hotels are generally large multistorey concrete structures offering modern 
facilities. Such constructions, often created close to business centres and/or international 
airports, represent the present-day ultimate in comfort and food. However, many Star 
hotels are also located in popular tourism destinations for the benefit of wealthy tourists. 
In many ways such buildings symbolize a view and life-style diametrically opposed to 
the wilderness concept since a wilderness symbolises, and indeed is, naturalness at its 
zenith; and Star hotels, in contrast, represent artificialness – albeit comforting – at the 
other extreme.    
All Pure respondents were opposed to the idea of having Star hotels in wilderness 
areas (Figure 6.33), an unsurprising result as it well known that the Pure believe in a 
wilderness which is almost completely free from anthropogenic developments. 
Members of the Semi-pure and Non-purist also rejected the notion of having such a 
development within a wilderness. A possible explanation for this categorical rejection 
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could be that, given the motivation of most people visiting natural areas is “to observe 
the beauty of nature” (Table 4.1), and assuming that visitors would anticipate the 
construction of a Star hotel would destroy some part of the very nature which is most 
dear to them, most visitors would have disagreed with the notion. The results show that 
no visitor category would wish to have Star hotels within a wilderness area.   
 
Fig. 6.33 Desirability of Star hotels in wilderness areas, RNP survey 
6.3.8  Backpackers’ hotels 
Backpackers’ hotels are relatively smaller and cheaper hotels. Such enterprises 
usually offer basic lodging and boarding facilities, and are preferred by people with 
limited disposal incomes, usually young adults. Despite this, the idea of building 
Backpackers’ hotels in wilderness areas was rejected by a large majority of respondents 
(Table 4.20, Figure 6.34). The reasons for this rejection are likely to be the same as 
described for Star hotels and a similar conclusion can also be drawn, namely that 
Backpackers’ hotels are not perceived by any visitor category to be part of wilderness 
areas.    
 
Fig. 6.34 Desirability of Backpackers’ hotels in wilderness areas, RNP survey 
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6.3.9  Huts 
In comparison to Star hotels and Backpackers’ hotels, huts are relatively small 
structures. Moreover, in some protected areas like the Snowy Mountains National Park, 
survival huts are part of the risk management infrastructure (Seddon, 1996). Emergency 
supplies, first aid equipment and emergency telecommunication equipment are some of 
the survival items which are usually available in a survival hut. Apart from 
emergencies, these huts also provide safe shelter at night time and in case of bad 
weather. 
Results connected with the amenity of huts in wilderness areas were slightly 
different from those for Star hotels and Backpackers’ hotels. A large majority of Non-
purist (69%) appreciated the notion of having huts in wilderness areas (Figure 6.35). 
This is a characteristic typical of Non-purists whose members have already exhibited 
the most tolerant attitude among all categories of visitors to having facilities in 
wilderness (Figures 6.32, 6.34). The Semi-pure show tolerance which in magnitude is 
not as extreme as the case for the Non-purist, however, is higher than the Pure. The 
degree of tolerance by the Semi-pure can be seen to increase through results for Star 
hotels, Backpackers hotels, and finally for huts in wilderness areas. Conclusions about 
having huts in wilderness areas are: (a) huts are an essential part of a Non-purist’s 
wilderness; (b) the Semi-pure also accept that huts can be present in wilderness; but (c) 
the Pure overwhelmingly reject the idea of huts in wilderness settings. 
 
Fig. 6.35 Huts in wilderness areas, RNP survey 
6.3.10  Toilets 
In modern times, especially in the developed world, toilets are an essential part of 
human life. However, even toilets are developments whose construction involves 
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removal of vegetation and the erection of a concrete or other strong structure. A slightly 
different analysis of the results showed that both female and male respondents mostly 
agreed or strongly agreed to the presence of toilets in wilderness areas – 80% in case of 
females and 82% in case of male respondents (Figure 6.36 Section B). Most 
respondents thus felt they would have a better wilderness experience if there were 
toilets available, that is, a natural area perceived as wilderness by both genders should 
have the amenity of toilets. However, categorised results show that a majority of Pure 
(60%) recreationist did not think toilets should be present in wilderness areas. The 
Semi-pure and Non-purist, by a substantial majority, approved of toilets in wilderness 
areas (Table 4.22,  Figure 6.36 Section A). Consequently, it can be concluded that: (a) 
both male and female visitors prefer having toilets in wilderness areas; (b) Semi-pure 
and Non-purist visitors in particular approve of having toilets in wilderness areas; and 
(c) the Pure, by a smaller majority, disapprove of having toilets in an area perceived as 
wilderness. 
 
Fig. 6.36 Desirability of toilets in wilderness settings, RNP survey 
6.3.11  Bins 
Bins are an effective means of rubbish removal: people mostly place their rubbish 
in bins, authorities regularly collect the rubbish/potential litter, and the disposal cycle 
continues. However, the question here is whether it would be appropriate to provide 
bins in a wilderness area?  
Results highlight that only Purists oppose the presence of bins in wilderness 
areas, while the Semi-pure and the Non-purist approve this notion (Table 4.23, Figure 
6.37). The discriminating characteristics of the Pure and the increasing degree of 
tolerance from the Semi-pure to the Non-purist have been explained above and similar 
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reasons motivate the Pure to resist any artificialness or modification in a wilderness 
area. Thus a wilderness area as perceived by the Purist does not have the provision of 
bins, but Semi-pures and Non-purists approve of bins in wilderness areas. 
 
Fig. 6.37 Desirability of bins in wilderness areas, RNP survey 
6.3.12  Wilderness and solitude 
Social settings are as vital and integral a setting component as any biophysical or 
managerial setting component in wilderness area management. Most visitors in 
protected areas wish to observe the beauty of nature in peaceful and quiet settings 
(Table 5.1). Solitude in wilderness can provide the desired experience since solitude 
provides the tranquillity which visitors prefer while admiring the beauty of nature.   
Results show that the Pure category of visitors value solitude more than the Semi-pure 
or Non-purist (Figure .38). Accordingly, 76% of the Pure selected options which 
proposed the least number of meetings with other visitors. The preferred social settings 
of the Semi-pure and Non-purist were more tolerant and they selected the option “no 
overcrowding” over other less tolerant options. Consequently, it would appear that 
while the Pure prefer meeting only one or 3-4 individuals or groups in a day, the Semi-
pure and the Non-purist do not have any such concerns. They do not mind encountering 
any number of visitors as long as overcrowding does not occur.      
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Fig. 6.38 Desirability of solitude in wilderness settings, RNP survey 
6.3.13  Wilderness and campsites 
Since solitude is an essential attribute of wilderness settings (Section 2.6), it 
would be expected that solitude-appreciating visitors would require a higher degree of 
privacy while camping. These visitors may have a better wilderness experience if 
camping locations are so planned by the management authorities that people in one 
camp do not hear or see other camps and campers in the vicinity. 
Results for the wilderness setting attribute of “solitude” closely match those for 
camp settings. In essence both are connected with tranquillity or peace and quiet. Thus 
these results complement solitude and camp settings and confirm each other (Table 
4.25, Figure 6.39). A majority of the Pure selected options at the lower end of the 
spectrum, i.e. those representing greater solitude. On the other hand, similar to the 
results for the wilderness setting attribute of “solitude”, the Semi-pure and the Non-
purist exhibit a tolerant attitude and most are inclined to choose options such as “no 
overcrowding” or “at least one other camp”. Therefore, a majority of the Pures envision 
a wilderness where there is no other camp or just one in the visible distance, while the 
Semi-pures and Non-purist perceive a wilderness having other camps close by but 
without overcrowding.     
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Fig. 6.37 Desired camp settings in wilderness, RNP survey 
6.3.14  Wilderness descriptors 
In Chapter 2 the enigma of defining a wilderness is described. Wilderness is 
perceived differently by people with different Purism characteristics. Consequently, 
multiple wilderness definition exists. This anomaly is substantiated in the RNP survey, 
with not all respondents selecting the same wilderness descriptor (Table 4.26 Figure 
6.38). 
The results of this query are mixed. Except for the first descriptor of wilderness 
as a “forest, one experiences fear there”, all other descriptors seem to be more or less 
equally selected. However, among the more selected descriptors are: “natural land area, 
unmodified and for conservation” and “scenic, unchanged area, one feels close to 
nature there”. These descriptors have key words such as “natural land”, “unmodified”, 
“natural”, and “conservation”. This implies that people connect a wilderness area with 
land area, naturalness and conservation. This is slightly contrary to expectation. Most 
of the literature on wilderness highlights or associates words such as “vast, natural land, 
freedom and solitude”. The option which has these key words was selected by only 
19% of all respondents. Within the categories of visitors as well this descriptor 
remained relatively less selected – 20% of the Pure, 21% of the Non-purist and 5% of 
the Semi-pure. It would appear that visitors mainly perceive a wilderness area to be a 
vast piece of land which is unmodified and natural with many scenic places and is 
meant for conservation despite wanting huts, toilets and bins.     
44 
36 
12 
8 
0 
24 
30 
3 
33 
9 
21 
11 
7 
56 
5 
0
10
20
30
40
50
60
A
p
p
ro
v
a
l 
%
 
Setting options 
Pure
Semi-pure
Non-purist
208 
 
 
 
Fig. 6.38 Wilderness descriptors selected in RNP survey 
 
6.3.15  Wilderness and National Parks 
Protected areas formally designated as wilderness in Australia are typically large, 
mostly remote, have not been much modified due to anthropogenic activities and are 
integrated in the National Park system. The difference between Wilderness and 
National Parks mainly lies in the management policy of these areas. Although both are 
managed for conservation, recreational objectives are also legislated to occur 
simultaneously in these areas. However, in designated Wilderness areas conservation is 
legislated to take precedence over public recreation (Dragovich and Bajpai, 2013; 
Shultis, 1999). 
Results of the query wherein visitors were asked if wilderness areas were 
different from National Parks indicated that 66% of the respondents believed that they 
are different (Table 5.27, Figure 6.39). A large majority of the Pure (96%) and Semi-
pure (85%) agreed that wilderness is different from National Parks, implying that they 
perhaps feel there are more anthropogenic modifications in National Parks than there 
are in a wilderness. There could be other reasons as well, but they are difficult to 
identify since most wilderness areas in Australia are connected with the National Park 
network and therefore the remoteness consideration is more or less met – although this 
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is not always the case, as cities expand and distances reduce as a result. So far as size is 
concerned, both National Parks and wilderness areas in Australia are quite large, e.g. 
the wilderness in Tasmania covers 15,800 km
2
 and RNP extends over 16,000 ha. 
However, most National Parks in Australia have more recreational provisions 
(managerial settings) than wilderness areas. Respondents who felt there was a 
difference between Wilderness and National Parks agreed by a large majority (80%) 
that the area should also be managed differently (Figure 6.40). Human modifications 
may be the factor which perhaps separates wilderness from National Parks for the Pures 
and Semi-pures. The category of Non-purist had almost equal numbers agreeing (42%) 
that National Parks should be managed differently and almost the same disagreeing 
(39%) with the notion. This result is not surprising since the tolerating attitude of the 
Non-purist allows them to view both wilderness and National Parks without 
discriminating. It is concluded that most people perceive wilderness areas to be 
different from National Parks, thereby not viewing RNP as a wilderness area, many 
Non-purist do not see this as a stark difference.        
 
 
Fig. 6.39  Is wilderness different from National Parks? RNP survey 
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Fig. 6.40 Should management of wilderness be different from that of National Parks, 
RNP survey 
Wilderness is a paradox of multiple dimensions. The concept is perhaps a cultural 
construct (Section 2.6), cherished by a few. Most simply admire these areas because of 
their love of nature and wish them to be preserved and conserved for mankind, for ever. 
Legislation technically supports this perpetuity. However, only vigilant and cautious 
management of these lands can actually ensure success for such an undertaking, a task 
which becomes increasing difficult as more visitors are drawn to these places.              
LAC and WPM are two management frameworks which could be used by 
protected area managers. LAC can be employed to ensure the maintenance of the 
natural resource in a condition which is acceptable to stakeholders such as visitors. A 
stringent enforcement of the LAC framework through the use of appropriate 
controllable indicators – this study used non-native flora species, litter levels, trail 
width and bare ground areas in camping sites – would safeguard the very protected 
areas which people wish, and legislation directs be, maintained for the benefit of both 
present and future generations. 
WPM can be used to understand how attributes and settings contribute to the 
decisions that people make regarding identifying a wilderness. Different visitor 
categories, created using a Purism scale, perceive different land areas within a 
protected area to be a wilderness. It would hence follow that different wildernesses 
could be created and maintained for the benefit of different groups and thus levels of 
modifications could be scaled down in certain areas when they could be present in 
others. Also, zones could be created which could be used to reconcile and refine a 
ROS. 
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6.4 Management implications 
Management implications will be presented in three sections, and are in addition to 
those already mentioned. Section 6.4.1 deals with the general implications arising as a 
result of visitor issues such as motivation, general attitudes and common traits. The next 
section (6.4.2) covers LAC implications and the final section (6.4.3) puts forward 
suggestions connected with WPM.  
 6.4.1  General management implications 
This study found that people visit National Parks and similar protected areas 
because they are nature lovers (Table 4.3) and are driven to admire the beauty of nature 
(Table 4.1). This is the most fundamental and primary motivation which brings people 
to protected areas. The management implication arising from this knowledge is that 
steps/actions which may diminish or destroy natural settings should be avoided as 
much as possible. 
Protected areas are subject to many types of pressures. However, management 
should remain focused on the objective of nature conservation. By striving to maintain 
natural conditions, ecosystems are conserved along with the preservation of the resident 
biodiversity, thereby ensuring sustained availability of eco-services (Section 1.1). 
Moreover, from the recreational perspective as well, a higher priority to conservation    
would ensure that visitors receive what they admire the most: pure undiluted beauty of 
nature (Section 6.1.1). 
The inference that a higher priority for conservation automatically safeguards 
recreational interests is based on the finding of this study, leading to the suggestion that 
there could be a greater degree of agreement between the competing objectives of 
conservation and recreation if a constitutional change within the management policy is 
made whereby conservation is made the fundamental objective of all protected areas 
and recreational objectives are reached as by-products.     
Visitors appreciate and indeed require a quiet and peaceful environment in 
protected areas (Section 6.1.1), presumably to observe the beauty of nature without 
distractions. Therefore, tranquillity is perhaps the most crucial constituent of the social 
setting which separates Parks from noisy, busy cities. Steps could be taken by 
management to limit all noises originating from machines (vehicles) and recreational 
activities of visitors (loud music, loud cheering etc.).Therefore regulations could be 
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placed in the Park which restrict the use of vehicles which make excessive noise (e.g. 
Harley Davidson motorbikes, Section 5.6) and signs in popular areas such as Audley 
could request visitors not to play music loudly and to avoid loud cheering etc. when 
recreating – e.g. while boating or when picnicking on the gardens at Audley. Noise 
from recreating people could still be a problem since children sometimes in excitement 
play noisily and parents cannot be expected to discipline them every time. Therefore, 
especially designed family friendly-facilities – sacrifice areas – could be created in few 
key areas where families could have more freedom with respect to music and noise.   
In order to encourage visitors to go to the less frequented areas in RNP (Section 
4.4.3) and to encourage them to visit other National Parks in the Sydney region 
(Section 4.4.4), Park management could devise methods for making information about 
other places in RNP, as well as other National Parks in the region, more readily 
available to visitors. For instance, such information could be presented on the Park 
website in an interesting and prominent manner in order to attract the attention of 
readers. The advantage that may be gained by informing people about other places is 
that visitors may disperse evenly throughout the Park and between Parks, thereby 
minimising crowding and overuse of popular areas both within a Park and between 
other Parks in the region. Such an action can be expected to uphold conservation 
objectives as well, since degradation of popular areas would slow down due to reduced 
use. This would create an opportunity for timely and effective remedial management 
intervention since impacts of a slow process are relatively manageable in comparison to 
those occurring from intense overuse. 
6.4.2  Management implications: LAC framework 
The central aim of the LAC framework is to arrive at a consensus between all 
stakeholders regarding the limits beyond which change occurring to the natural 
resource (National Parks, Reserves, Wilderness areas and Marine Parks) is deemed not 
acceptable by all parties. LAC is usually used in conjunction with ROS. Therefore, 
different ROS zones can be expected to accommodate varying tolerance levels that are 
likely to exist between different stake holders. LAC can be used to ensure that in any 
circumstance the degradation which results from the use (recreational, scientific and 
any commercial) of the nature resource does not exceed a certain state and hence the 
degradation is always curtailed and limited within pre-set bounds (Section 2.5) of any 
ROS zone. Stakeholders who are usually involved with any protected areas are 
213 
 
bureaucrats, the Park management, ground-staff, visitors/recreationists, volunteers and 
scientists. This research has highlighted that many recreationists, especially those with 
Pure characteristics and including many Semi-purists as well, expect high standards of 
naturalness in protected areas, just as any other stakeholder is expected to desire.  
Management should strive to identify indicators within the LAC management 
framework which could be used to assess the state of the resource and can be controlled 
(e.g. erosion on tracks, track width, litter, presence of invasive flora and fauna, bare 
ground areas in camping sites, density of any threatened flora or fauna species, water 
quality in catchment areas and noise levels) and should attempt to involve as many 
stakeholders as possible to ensure that a best conceivable acceptable limit is arrived for 
as many indicators as probable. 
This study has demonstrated that visitors are one of the important stakeholders in 
the LAC management framework since not only are they the largest group of users, 
being members of the public they are also indirect owners of public spaces including 
protected areas. Management should attempt to periodically take feedback from visitors 
using methods described in this study. It is estimated by the researcher that after taking 
feedback a few times management would know quite accurately what members of the 
public (visitors) feel should be the acceptable limits in terms of various indicators 
which management could use to set benchmarks, standards or goals for itself (although, 
benchmarks should be periodically validated).    
Some of the specific outcomes of the study indicate that visitors were particularly 
concerned about non-native flora species. About 20% of all flora species in RNP are 
weeds (Section 6.2.1), and most survey respondents indicated that they would like to 
have a more effective management of weeds in the Park. While complete eradication of 
weeds is virtually impossible it would be practical for the Park authorities to form a 
task force comprised of Park employees and volunteers who are specifically dedicated 
to the task of weed control.  
In relation to litter in the Park, this study found beaches tend to have more litter 
than inland areas (Section 6.2.2). Therefore, litter removal should be effected more 
strategically by targeting beaches more often than inland areas. Also, this study found 
that waste, disposed by commercial ships in the Sydney bay waiting to berth, reaches 
beaches in RNP. If maritime waste disposal rules are implemented with some degree of 
strictness then reduction of litter on the beaches of RNP would be expected. 
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An accelerated rate of erosion on walking trails is a problem in the RNP. In this 
and other studies (Dragovich and Bajpai, 2012) it was found that well-maintained, even-
surfaced trails would be perceived as comfortable and safe to walk on. If visitors remain 
on a trail and avoid stepping laterally, vegetation just adjacent to the track would not be 
trampled and the track would not widen. The present study shows that visitors 
appreciate a walking track which is 1 to 1.5 m wide (Section 6.2.3), so management 
could use this statistic as a benchmark for restricting walking trails to within 1 to 1.5 m 
width; this could be achieved if tracks are well-indicated and well-maintained 
(Dragovich and Bajpai, 2012). Moreover, while undertaking maintenance/ 
rehabilitation, management could use raised metal walkways for the sections which are 
being rehabilitated. The metal walkways could be especially designed to make them 
modular and detachable. The advantage of such raised metal walkways would be that 
they could be transported to a site easily, could be assembled onsite according to size 
requirements and be easily removed and reused once rehabilitation had proceeded 
sufficiently. In addition, and as a related matter, track sections which are common to 
both walkers and bicycle riders could have guidelines whereby bicycle riders dismount 
and hand-push their bicycles when passing through narrow sections of tracks in the 
presence of walkers. Alternatively, narrow sections of a bicycle track could be legislated 
to be walk-only (riders dismount and hand-push their bicycles) so that walkers on the 
track do not feel unsafe and degradation of the track due to recreational use of bicycle 
riding is contained. Such a regulation/s would reduce the conflict between bicycle riders 
and walkers which is known to occur when both converge on narrow sections of a track, 
and such regulations can also be expected to slow down the process of degradation 
which would be more prominent at narrow sections due to high use concentration in a 
smaller area. However, past experience has shown that regulations sometimes are not as 
effective as awareness/education. Therefore, if management could make bicycle riders 
aware of the erosion and walker conflict problem then perhaps the situation could be 
expected to improve. The Park’s new Management Plan is anticipated to contain plans 
and actions to address this problem.    
Bare ground areas in camping site symbolize degradation resulting from 
recreational use. Accordingly, excessive bare ground area would symbolize overuse 
and lack of proper maintenance. However, the process of use and the resultant 
degradation could be limited if maintenance work is undertaken as soon as degradation 
exceeds a certain level – the limit of acceptable change – and the resource is 
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rehabilitated/ renewed, ready to be used again (Figure 6.41). Practically, the LAC 
benchmark/s would be calibrated for preventative and extreme resource management 
measures.   
Management could use the results generated in this study (Section 6.2.4) to frame 
benchmarks which could be used to decide if maintenance work in the way of 
rehabilitation is needed on a campsite or if the campsite could be allocated for 
recreational use based on the status check which would yield either a “within limit” or 
“out of the acceptable limits”. In relation to another aspect of campfires besides creation 
of bare ground areas, Smith et al. (2012) noted that providing firewood in campsites 
results in the presence of significant amount of woody debris which would otherwise be 
used by recreationist to have campfires (Figure 5.8). Management could consider this 
option in future if the campfire problem exacerbates. 
           
 
     
 
 
 
 
  
 
                                                                                                            
Fig. 6.41 LAC framework for sustainability 
Researchers have also suggested that the LAC management framework, being an 
effective management strategy, could be used in concert with other management 
frameworks such as the Thresholds of Potential Concern (TPC) (Rogers et al., 2013). 
These authors consulted strategic stakeholders in order to identify key values which 
contribute significantly to the ecology of lower Murrumbidgee River floodplain, the 
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most important wetlands in Australia, and based on the collected information identified 
indicators and calibrated thresholds within a LAC framework. Ecological values were 
linked with conceptual models in order to measure threat indicators. As part of the 
study the framework was applied across 70 wetland storages. It was found that in most 
cases the method (LAC in concert with TPC) clearly identified the effect of rewetting 
in restoring indicators.  
In another study, LAC was used in conjunction with Zoning. Roman et al. (2007) 
applied LAC in order to suggest management of coral reefs in Marine Protected Areas 
such as Koh Chang National Park, Thailand. As part of LAC process, the researchers 
assessed the coral communities in order to derive indices of reef diversity, the 
biophysical component of the study. The social component of the study involved 
surveying visitors in the protected area. Combining the two components, the 
researchers concluded that a LAC value of 0.35 for the coral mortality index, and a 
value of under 30 snorkellers per site, was acceptable. It was also suggested that four 
different zones be made: (a) a Conservation Zone, not meant for tourism, (b) a Tourism 
Zone, to be used for recreation and tourism, (c) an Ecotourism Zone with a social LAC 
standard of less than 30 snorkellers per site, and (d) a General Use Zone, for the use of 
local artisanal fishery needs. Zone boundaries were proposed according to reef 
vulnerability identified as part of the biophysical survey, in which the Conservation 
Zone was suggested to protect the most vulnerable reef. Other studies have similarly 
recommended the use of the LAC management framework (Moore and Hockings, 
2013; Brown et al., 2006; Hockings, 2003).     
6.4.3  Management Implications, WPM 
The Wilderness Perception framework has two major uses. First, the technique 
can be used to delineate areas that could be perceived as wilderness but which are not 
formally legislated as wilderness. Secondly, the technique can also be used to refine 
any existing ROS. Accordingly, as part of this study’s aims, and based on the WPM 
results (Section 6.3), maps were developed for each of the three visitor categories of 
Pure, Semi-pure and Non-purist  (Figure 6.43, 6.44, 6.45) reflecting those areas that 
closely correspond to each group’s perceived wilderness. Before this, as one of the 
aims of the study, a hypothetical ROS was developed (Figure 6.42) using the guidelines 
described in Section 2.5.  
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Figure 6.42  A hypothetical ROS of RNP representing Developed, Semi-developed and 
Primitive areas drawn by Dr R Fulton based on GIS layers provided by RNP authorities. 
The ROS groups all major developments (including buffers around them), such as 
visitor areas (Camping sites, picnic and barbeques, and sealed roads), as Developed 
areas. Shaded light brown, the Developed areas show all locations in RNP which have 
high levels of anthropogenic modification. The area shown in yellow represents the 
Semi-developed areas, which have relatively less modifications than the Developed 
areas and are largely un-modified. Most of the trails and tracks are located in these 
areas. The area in dark green is Garawarra State Conservation Area, zoned as a 
primitive area in RNP, and representing a minimal level of man-made modifications. 
In order to create WPM maps it was not necessary to consider all the WPM 
results to delineate wilderness areas for the three visitor categories since many 
considerations, although relevant to WPM methodology and generation of Purism 
scores, are not applicable in RNP. Therefore, considerations which have direct 
relevance to the study area were considered (Table 6.9). The word “No” in Table 6.9 
represents disapproval of a visitor category for a certain modification in a wilderness 
perceived by them, and the word “Yes” represents approval or inclusion of a certain 
modification. Both the conclusive outcomes are calculated by adding responses that 
either agree or strongly agree in the case of approval, and strongly disagree or disagree 
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in the case of disapproval. The minimum majority required to either include or exclude 
a modification within a wilderness for all visitor categories was placed at 50%.  
Undecided responses were removed from the equation to clarify approval/disapproval. 
Percentage calculations are based on the balance numbers (i.e. total number of 
responses minus the number of undecided responses). Table 6.9 presents the results of 
this process. The results of the Single Factor ANOVA test are presented in the last two 
columns. The column title “p-value” presents the probability of the null hypothesis 
(that the mean of the groups is the same) to be true at a significance level of 0.05. Low 
probability values indicate rejection of the null hypothesis and a confirmation that the 
means of the groups, and hence the groups themselves, are significantly different 
(Table 6.9). 
 
Table 6.9  Wilderness Perception Mapping criteria for the category of Pure, Semi-pure 
and Non-purist 
Modifications 
Wilderness attributes 
p-value Probability 
Pure % Semi-
Pure 
% Non-
purist 
% 
Star hotels No 100 No 100 No 96 0.000322 
 
Remote 
Backpackers’ 
Hotels 
No 100 No 96 No 90 2.86E-05 
 
Remote 
Developed 
campsites 
No 88 No 66 Yes 66 8.74E-09 
 
Remote 
Picnic & BBQ No 100 No 82 Yes 67 9.79E-14 
 
Remote 
Huts No 80 No 50 Yes 80 4.48E-08 
 
Remote 
Toilets No 63 Yes 88 Yes 97 5.46E-14 
 
Remote 
Foot access Yes 100 Yes 88 Yes 86 2.39E-05 
 
Remote 
Remoteness Yes 76 Yes 70 Yes 51 0.077319 
 
Remote 
Data in the above table is sourced from Table Nos. 4.19, 4.20, 4.18, 4.17, 4.21, 4.22, 1.15 and 4.14 in the 
order of modifications listed above. 
Based on the results presented in Table 6.9, Figure 6.43 represents the best 
possible match which could potentially represent a wilderness for the Pure category of 
visitors. The area indicated with a mesh in Figure 6.43 (2,468 ha) represents a 
wilderness for the Pure category of visitors since: (a) the area does not have any 
anthropogenic modifications, (b) has a relatively higher conservation value (details in 
the management implications discussion), and (c) the dimensional area of the identified 
perceived wilderness area is large in comparison to other areas in the Park which could 
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qualify as a wilderness for Pures – two areas, one in the north and other in the south 
both in the eastern part of the Park (Figure 6.42, Semi-developed areas).  
  
 
Figure 6.43  An  area in RNP which could represent a perceived wilderness for the 
Pures in a ROS drawn by Dr R Fulton based on GIS layers provided by RNP 
authorities. 
 
Figure 6.44 shows the area which represents a wilderness for the Semi-pure, the 
meshed area (3,125 ha). The Semi-pure agree with the Pure for most managerial 
settings except toilets. Accordingly, in order to delineate a wilderness for Semi-pures, 
the wilderness perceived by the Pures (Figure 6.43) is extended to include the Uloola 
Falls area where a toilet facility is available. The North Era Camping ground area is 
also included since a toilet is located there as well.  
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Figure 6.44  Perceived wilderness area for the category of Semi-pure visitors: RNP in a 
ROS drawn by Dr R Fulton based on GIS layers provided by RNP authorities. 
The Non-purists consider the entire Park (16,012 ha) as wilderness since they 
favour modifications in a wilderness (Table 6.9). Some of the area in the north of the 
Park is not included since there are private concrete structures there (Figure 6.45). 
 
 
Figure 6.45  Non-purists consider the entire Park to be a wilderness, RNP in a ROS 
drawn by Dr R Fulton based on GIS layers provided by RNP authorities. 
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The management implications which arise out of the ROS mapping exercise are: 
(a) an area in the Park can be delineated (the wilderness as perceived by Pures, Figure 
6.43) which could represent a wilderness area even for the most pure category of 
visitors, i.e. the Pures, along with all other categories of visitors; (b) the hypothetical 
ROS (Figure 6.42), which was proposed as one of the aims of the study, can be refined 
using the findings of the WPM; and (c) the thus identified wilderness may potentially 
be used to promote eco-tourism (Dragovich and Bajpai, 2013). 
The area in RNP which has most attributes that Pures seek in a wilderness lies at 
the western end of the Park (Figure 6.42). Most of this area is densely covered with 
rainforest communities. A survey of the rainforest vegetation here found 25 different 
climbing species, and 50 tree species and shrubs (Fairley, 2000), with the dominant tall 
plant species including lillypilly, sassafras, coachwood, brown beech, cabbage tree 
palms and red cedar (Goldstein, 1976). Relatively few modifications have been made in 
the area and vehicular access is only through McKell Avenue which leads into Sir 
Bertram Stevens Drive. If Park management at any time in the future presented this area 
as available for visitors to have a wilderness experience, then it could be reasonably 
confident that such a move would be appreciated at least by people in the Pure group of 
visitors. Advertising suitable for attracting Purist and discouraging Semi-purist and 
Non-purist would have to be devised emphasizing the absence of facilities. Existing 
settings in the area closely correspond to those appreciated by the Pure category of 
visitors. Importantly, the area would be managed similar to a wilderness and hence 
conservation would take precedence, as there would be minimal conflict between 
conservation and recreational objectives. However, authorities would have to be very 
alert for over-use risk and any accompanying degradation of the area (Dragovich and 
Bajpai, 2013). Consequently, a management program with appropriate LAC indicators 
would need to be implemented and monitored.  
The ROS which was developed as part of the study (Figure 6.42) has three zones: 
Modified, Semi-modified and Primitive. The Garawarra State Conservation Area lies 
within the Primitive zone. However, the area just adjacent to it in the north is the area 
identified within the WPM as wilderness (Figure 6.43) corresponding to the 
perceptions of the Pure category of visitors. Therefore, as a refining measure, 
management could extend the Garawarra State Conservation Area to include the 
identified wilderness areas as well; the sealed road or McKell Avenue could be blocked 
off, and the road could then be downgraded to a fire trail. In addition, any area which 
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would be released due to the downgrading (fire trails are about 4-5m wide and a normal 
sealed road is about 10-15m wide) could be rehabilitated with local flora. 
6.5  Summary 
The limitations of the study included financial and time constraints. 
Consequently, the researcher could not include multiple protected areas such as 
National Parks and Reserves for study and visitor survey. However, since the RNP is 
located in the Sydney region which has a mixed cosmopolitan population from all parts 
of Australia and overseas, the randomness and variety in the visitor survey sampling 
which would be possible with the use of multiple study sites can be hoped to be still 
available. Other study shortcomings relate to the varying recreational use-levels, with 
remotely located conservation areas relatively less visited. Hence, use-driven 
degradation in such remote areas would be less evident than degradation in more 
popular wilderness areas, such as the study area. This would mean that some results 
and/or inferences of the study mainly connected with the LAC may be more specific in 
nature making generalization of results slightly difficult. However, one of the major 
implicit aims of the study is to lay out an approach towards effective implementation of 
LAC, ROS and WPM in conserved areas. Hence, results which are specific to the study 
area will not significantly alter the general applicability of the approach.         
Protected areas are subjected to many kinds of pressures: land demands of an 
increasing population, over-use/misuse due to increasing visitation, lack of adequate 
funds and personnel for management, and natural adversities due to climate change. 
While negative pressures have increased on protected lands, positive public awareness 
relating to the benefits of having protected areas has also grown substantially. 
Governments now highly value protected lands since eco-services both in terms of 
quality and quantity cannot be derived from any other alternate resource. Protected by 
legislation, these areas are a source of immense enjoyment for people who recreate here 
and admire the beauty of nature preserved within the boundaries of these lands. 
However, the question which this study addressed was how these areas can be managed 
suitably so that recreational aims are served without compromising any conservational 
objective leading to sustainable protected areas.                
The study in RNP attempted to address the problem of balancing recreational and 
conservational objectives in protected areas through the LAC and WPM management 
223 
 
frameworks. Within the LAC framework four LAC indicators were chosen: non-native 
flora species, litter, trail width and bare ground areas in camping sites. The LAC 
framework revolves around two core principles. First, recreation in protected areas, no 
matter how low the level, would bring about some change – unlike the Carrying 
Capacity principle which suggested that below a certain level no recreational adverse 
effects occur to the natural resource. Second, adverse change should be limited by pre-
deciding how much change would be acceptable to stakeholders i.e. adverse change 
would be restricted below the LAC standard.  
LAC standards acceptable to visitors, who are important stakeholders in the Park, 
were formulated by collecting information from RNP visitors using a questionnaire. 
Results of the LAC assessment highlighted that non-native species were an issue of 
concern for visitors and most wanted more frequent and effective action for control and 
minimization of non-native flora species in the Park. Litter levels in the Park were 
found to be within acceptable standards. Trail width of two of the three studied trails 
were found within standards acceptable to visitors (Bonnie Vale trail was out of 
acceptable range by a very small margin and the Burgh Track was well within the 
range). However, the East Heathcote trail was found to be considerably beyond 
standards acceptable to visitors. Bare ground areas in camping sites were assessed at 
two locations, Bonnie Vale Camping grounds and North Era Camping grounds, with 
the average bare ground area in the former being beyond acceptable standards and the 
latter being within the acceptable range of visitors. Thus, assessment of the indicators 
within LAC highlighted exactly what aspect of the physical state was not within 
acceptable standards, and where this occurred, which is the key function of the 
management framework.  
The WPM framework was used to highlight that different people have different 
notions about what they would identify as wilderness. The study divided RNP visitors 
into three categories namely Pure, Semi-pure and Non-purist using the Purism scaling 
technique. The category of Pure closely connected with the wilderness concept 
whereby anthropogenic modifications were not appreciated in a wilderness area. The 
other two categories were comprised of more tolerant survey respondents.  
Every category of visitor identified attributes and settings which they felt were 
necessary within a wilderness perceived by them. These differences become criteria for 
delineating areas within RNP which closely represent a wilderness for the 
corresponding group of people.  
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This study has demonstrated how LAC and WPM management framework can be 
used to better management in protected areas such as National Parks. The study has 
also concluded that, instead of equal priority to both conservation and recreation in 
National Parks, a slightly higher priority given to conservation would be expected to 
minimise conflicts between existing dual management priorities and thereby enhance 
sustainability of Parks. 
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CHAPTER SEVEN 
Conclusion 
 
Merely placing areas under protection does not ensure accomplishment of the 
conservation objective: protected areas need to be scientifically and well managed in 
order to effectively attain conservation aims. This study was undertaken to explore 
what contribution research could make to enhance the management of protected areas 
such as National Parks in Australia, enabling managers to better serve the objectives of 
conservation while simultaneously providing for the recreational use of such areas. The 
study was driven by the knowledge that among the serious threats to conservation 
values of protected areas are the adverse impacts associated with recreational use, and 
therefore a need to curtail these impacts.   
The study employed three contemporary, widely-used protected area 
management frameworks to address the most common visitor-generated problems 
faced by protected areas. LAC was used to establish visitor-derived benchmarks – in 
real world views of all other stakeholders would be included in any LAC – which could 
be used to contain the problems of non-native flora species, litter, erosion on trails and 
bare ground area in camping sites. ROS and WPM were used to create variations in 
recreational settings by identifying an area in RNP which has attributes of a visitor-
perceived wilderness, thus having the potential to provide a wilderness experience for 
most categories of visitors.  
A questionnaire survey was conducted in order to receive inputs from visitors 
relating to both the resource condition and recreational settings preferred by visitors in 
RNP.  Respondents provided feedback to three sections of the survey: LAC, WPM and 
general questions connected with attitudes towards conservation, motivations for 
visiting protected areas and other questions related to visitation patterns. Possible 
management actions to incorporate visitors concerns into management practice will be 
suggested for documented visitor responses to each of the LAC indicators. 
Responses to the LAC indicators investigated showed that visitors take the 
presence of non-native flora species seriously (97%) and want more to be done for the 
containment of weed infestation in the Park. Management could respond to this 
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problem by forming a dedicated specialized team of volunteers and Park staff who 
would specifically deal with this problem. Such an action would ensure focused efforts 
and accountability, which may lead to better results.  
Litter was found in larger quantities on beaches than on inland areas which 
include well-maintained and heavily visited sites (e.g. Audley) as well as those which 
are relatively remote and have fewer visitors. These latter areas are less littered than 
beaches which are popular for recreation and are also affected by waste disposed by 
merchant ships at sea (Sydney bay). Litter management activities should thus be carried 
out more often on beaches than inland areas. Also, if Maritime waste disposal rules 
were more strictly implemented then reduction of litter on the beaches of RNP would 
be expected.  
Trail width evaluation undertaken within the LAC framework confirmed the 
Burgh Track to be within visitors’ acceptable limits. Most visitors (70%) consider trail 
width to be important, and therefore prefer the adverse recreational impact of trail 
widening to be curtailed to a maximum of 1.5 to 2 m. The average trail width of the 
studied section of Burgh Track was 1.05 m, well within the visitors’ acceptable limit. 
However, Bonnie Vale trail and East Heathcote trail did not conform to the LAC 
standards arrived at by quantification of the visitors survey. While Bonnie Vale trail 
was found very close to acceptable limits the East Heathcote trail was well above the 
limit with an average width of 3.09 m. It is suggested that well-maintained, even-
surfaced and well-indicated trails would be perceived as comfortable and safe to walk 
on, and therefore visitors would remain on a trail and avoid stepping laterally. As a 
result vegetation just adjacent to the track would not be trampled and the track would 
not widen. Visitors appreciate a walking track which is 1 to 1.5 m wide. Management 
could use the visitors’ preferred walking trail maximum width as a benchmark for 
future intervention.  
In relation to the LAC indicator of  bare ground area in camping sites, a majority 
(58%) of respondents indicated that a bare ground area up to 2 m around camp sites is 
acceptable to them. Bare ground areas in Bonnie Vale did not conform to visitors’ 
acceptable standards, mainly because of use levels: Bonnie Vale has well-developed, 
demarcated camping sites with modern facilities. Bare ground areas were less in 
remotely located North Era which is not a developed camping site. The process of use 
and the resultant degradation could be limited if maintenance work is undertaken as 
soon as degradation reaches a certain level. Management could use the results 
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generated in this study to frame benchmarks which could be used to decide if a certain 
campsite should continue to be used or needs rehabilitation. As a related issue, at 
campsites it is often observed that woody debris is used by campers to light campfires. 
This problem can be overcome by providing firewood in campsites. 
 Only some of the LAC indicators investigated met the minimum standards as 
articulated by visitors. This study has demonstrated that using contemporary 
management frameworks such as LAC visitors can be constructively involved in the 
decision making management processes of protected areas. Moreover, implementing 
the outcomes of processes such as LAC which emphasise visitor inputs can ensure a  
better recreational experience since resource conditions do not deteriorate beyond a 
certain agreed point, automatically facilitating achievement of the conservation 
objectives.        
Results of the WPM allowed the identification of an area in the west of the Park 
which could potentially represent a perceived wilderness for most categories of visitors. 
Management could merge this area with the Garawarra State Conservation Area by 
replacing the sealed road between these locations by a fire trail. The area has high 
conservation value and can serve to provide a wilderness recreational experience. No 
developments (facilities) in the area would ensure that only Purist gravitate towards the 
area.   
This study has found that appreciation and concern for protected areas among 
Park visitors is very high with respondents indicating that it is vital that protected areas 
be preserved for the use and benefit of both present and future generations. Therefore, 
it would be visionary and innovative of the NPWS to identify and create potential 
wilderness areas within large National Parks containing suitably unmodified areas. 
These areas would continue to provide high conservation value and could 
simultaneously be used for a wilderness experience by recreationists. Importantly, the 
recreational settings required in such areas would pose no conflict with conservation 
values since the locations would need to be in their most natural state, to be consistent 
with the findings of this study. Moreover, in order to facilitate the creation of 
wilderness area in National Parks in Australia, legislation could be amended whereby 
conservation is made the fundamental objective of all protected areas and recreational 
objectives are achieved within this framework. Finally, creation of wilderness areas in 
National Parks could keep the Wilderness concept alive for future generations and the 
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wilderness areas would not allow the concept to fade away with time, as seems to be 
the threat today due to emphasising recreation legislations.   
Possible future research directions emanating from this research point towards 
developing a set of indicators within a LAC framework which would optimally 
represent the health/condition of a protected area. Also, researching into how all 
protected area stakeholders could be simultaneously and constructively involved in the 
decision-making process within a LAC framework would be beneficial for the 
sustainability of such areas. 
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Appendix I 
A review of literature: weeds 
Adair (1995) noted that there are certain key ecological attributes in plants that 
directly influence susceptibility of invasion in native ecosystems – Table 2.4.4 presents 
these attributes.  Adair used some of these attributes (Table 2.4.4) to assess the 
biological success rating of 240 weeds in New Zealand and suggested that possessing 
one or more of the attributes increases the invasiveness of the plant. In addition, studies 
have indicated that invasion by exotic species is not only a function of their superior 
competition ability but is also correlated to release of resources (Case, 1990). 
Disturbances created by non-native animals, and by recreational impacts in protected 
areas (Macdonald et al., 1989) may result in: (a) changes including release of resources 
and (b) changes in ecosystem processes such as creation of favorable conditions. These 
disturbances may thus provide conducive conditions and opportunities for invasion. 
Also, studies have indicated that some habitats are invaded more easily than others, 
while others seem invulnerable to invasion. Harper (1977) suggested that all invasions 
occur as a function of the availability of “safe-sites” – i.e. those sites which do not have 
specific hazards – implying that invaders usually succeed when environmental 
resistance of a habitat is at its minimum. Finally, McDougall et al. (2005) have 
suggested that propagules of exotic species are most successful in areas where the 
environment is similar to that of their origin. Accordingly, they suggested that exotic 
flora found in the Australian Alps can be expected to have come from mountain areas 
elsewhere.              
 
 
 
 
 
 
242 
 
Table 2.4.4   Attributes of plants with potential to invade successfully in native 
ecosystems 
No. Characteristics 
1. High input of viable propagules 
2. Short (<2 years) development time to reproductive maturity 
3. Speed or other reproductive units with prolonged (>5 years) periods of dormancy 
4. High rate of aerial or subterranean biomass production, particularly under conditions of low 
light, water or nutrient availability etc 
5. Dense and spreading foliage canopy 
6. Efficient long-distance (>1 km) dispersal capacity 
7. Presence of interspecific allelopathic properties or absence of intraspecific allelopathic 
properties 
8. Successful colonizer of disturbed or bare ground 
9. Reproductive strategies that facilitate survival in fire-prone environments 
10. Broad distribution over a range of distinct climatic types 
11. Low susceptibility to attack by phytophagous organism 
Source: Williams and West (2000, p 428). 
 Impacts of environmental weeds 
Weeds come from all taxa of plants and are in all shapes and sizes. They have a 
range of impacts on natural systems including alteration of natural processes 
(Macdonald et al., 1989). Many such modifications are damaging and at times 
irreversible (Coblentz, 1990). Table 2.4.5 presents some of the types of effects at the 
ecosystem level caused by weeds to geomorphological processes in natural areas. 
Table 2.4.5    Weed Effects on Geomorphological Processes 
 
 
 
Geomorphological processes shape landscapes and habitats. Therefore, any 
change to geomorphological processes can be expected in effect to change the 
workings of ecosystems within the altered landscapes and habitats. Further, if the 
altered land happens to be legally protected for the purpose of nature conservation then 
conservation objectives can potentially be compromised. Studies indicate that weeds 
can affect the process of erosion by shading out ground plants which would normally 
hold the surface soil together (Williams and West, 2000). A study undertake by Deaton 
Effects at the ecosystems-level  
 Altered geomorphological processes 
 Rate of erosion  
 Soil development   
 Land elevation 
 Water channels 
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(1994) found that Casuarina equisetifolia causes shoreline erosion and steepening, 
leading to reduction of beach width. The study concluded that erosion rates could have 
been accelerated due to the reduction and/or absence of soil stabilizing grasses due to 
competition from weeds. As another example of exotic flora species altering natural 
erosion patterns, Macdonald et al. (1989) quoted the example of the European grass 
Ammophila arenaria which was planted in many places worldwide for sand-fixation 
and subsequently became an aggressive invader on the coast of western North America, 
northern California and Oregon. It was suggested that before the grass was introduced 
into the beach systems, the foredunes were low, rose gradually, and were accompanied 
by an inland dune system parallel to the then- prevailing onshore wind system and 
perpendicular to the coast. However, after the introduction of A. arenaria most dune 
systems developed steep foredunes dominated by the grass and with an inland dune 
system parallel to the coast. Other studies have highlighted alterations that have 
occurred to the processes of soil development, land elevation and water channels. For 
instance, it has been suggest that Schinus terehinthfolius causes soil development and 
as a result elevation increases in shallow soil systems (Gordon, 1998). Other studies 
indicate that the exotic species Mimosa pigra causes clogging of waterways and 
disruption in Australia (Lonsdale et al., 1989). Further, it has been reported that the 
Panicum repens can alter waterways by stabilizing lake and stream banks (Smith et al., 
1992). More recent studies have reported similar findings. For instance, Daehler (2005) 
noted that a large number of woody species have managed to naturalize above 2000 m, 
and as a result have significantly altered the physical environment. Moreover, some 
exotic species such as Pinus substantially alter the environment by adding entirely new 
structural forms, and others generally restrict native plant growth and hence retard 
recruitment (Davis, 2009).   
Weeds are also known to adversely impact natural ecosystems by changing hydrological 
cycles (Richardson et al., 2007) (Table 2.4.6).  
Table 2.4.6  Weed effects on hydrology of an area based on Richardson et al. (2007) 
 
 
 
Effects at the ecosystems level 
 Altered hydrological cycles 
 Water-holding capacity 
 Water-table levels 
 Surface flow regimes 
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Exotic flora species with evapotranspiration rates higher than those of the native 
flora species may significantly modify hydrological systems leading to lowering of 
water tables. For example, it has been shown that Melaleuca quinquenervia alters 
rainfall interception, surface flow, evapotranspiration rates and perhaps even alters 
water table levels (Vitousek, 1986). In addition, exotic species have modified 
biogeochemical cycles and alter natural disturbance patterns (Davis, 2009; David, 
2002; Williams and West, 2000; Macdonald et al., 1989). Among the extensively 
quoted examples of ecosystem level modifications of biogeochemical cycles caused by 
exotic species is that of the nitrogen fixing shrub Myrica maya (Davis, 2009; Vitousek, 
1990). The shrub is documented to have increased nitrogen levels four-folds in a 
historically nitrogen-poor volcanic soil in which it was naturalized (Davis, 2009), 
thereby increasing nitrogen levels and leading to changed nutrient cycles, and modified 
plant community structures and vertebrate populations. Moreover, such changes 
decrease ecosystem stability in addition to altering primary productivity (Evans et al., 
2001). Litterfall is also an important part of  energy and nutrient transfer, maintaining 
soil fertility and recycling of organic matter processes. Inorganic nutrients within litter 
reach plants by the process of leaching from litterfall or by mineralization by microbes. 
Therefore the source of litterfall can be expected to have a profound influence on these 
nutrient cycling processes. Weeds are thus likely to modify soil-based ecosystem 
processes in areas where they become naturalized (Lindsay and Frence, 2005). Aquatic 
species such as E. crassipes, H. verticillata and P. stratiodes have been shown to 
modify water chemistry in a significant way. The quantities of dissolved O2 and 
phosphorus decreased along with the pH, and the quantity of dissolved CO2, turbidity 
and water colour increased. The changes were found to be correlated with an increase 
in population of exotic species (Gordon, 1998). Other such examples have been 
reported by Witkowshi (1991) and Knight et al. (2007).  
Disturbance relating to fire frequency and intensity may potentially be shifted by 
exotic flora species. Although many weeds are pyric (result from burning), fuel buildup 
increases with colonization of weed grasses e.g. Neyraudia reynaudiana (Gordon, 
1998). In addition, Flowers (1991) suggested that fuels provided by M. quinquenervia’s  
flammable leaves (taller than 1m) and shaggy bark probably increase fire intensity, 
frequency and spread. Flammable leaves may also increase the probability of canopy 
tree-killing crown fires which would otherwise be uncommon. Myers (1983) observed 
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that the M. quinquenervia tree spreads its seeds before any other woody species 
subsequent to dormant-season fire thereby increasing the risk of crown fires.              
The modifications of altered geomorphological processes, hydrological cycles, 
biogeochemical changes and disturbance regimes may all potentially lead to a 
competitive advantage for invading species, which in turn could facilitate the process of 
their spread and naturalization. Accordingly, weeds have adverse impacts on 
biodiversity both in terms of species richness and abundance. Such impacts are at the 
population level. In many cases exotic species cause reductions in the size of resident 
populations (Davis, 2009). David (2005) describes the introduction of Mimosa pigra – 
a leguminous shrub, and a weed of national significance in Australia – as an example 
whereby reduction in native species numbers occurred due to weeds. He reported that 
formation of monospecific thickets of shrubs replaced the native sedgeland, an 
historical habitat for nesting and foraging of the endangered magpie goose (Anseranas 
semipalmata). Moreover, bird and lizard abundance was reduced as a result of Mimosa 
infestation, and less herbaceous vegetation and smaller numbers of native tree seedlings 
were present than in un-invaded natural vegetation (David, 2005).  
Bond (1993) named weeds that suppress the seedlings of other species as 
“keystone weeds”. He reported that several species listed by the Florida’s Exotic Pest 
Plants Council appear to suppress or prevent the recruitment of native species by 
preventing seedling establishment and growth. Bjerknes et al. (2007) reported that due 
to the presence of weeds, plant-pollinator interactions are modified to the detriment of 
native species. Also, weeds may displace resident species through direct below and 
above ground competition for resources such as water, nutrients and light (Walck et al., 
1999). For instance Lantana (Lantana Camara L) – one of the weeds found in the study 
area, which is a woody thicket-forming shrub and one of the worst weeds in the world 
(IUCN, 2001) - is known to be allelopathic. This means it can have phytotoxic effects 
such as producing chemicals specifically designed to retard growth of other native plant 
species, resulting in widespread loss of native species. Also, occasionally, weeds 
interbreed with native species and produce better adapted and increasing resilient forms 
of exotic species. These new varieties cause more damage to native species since they 
are genetically better adapted for survival and growth in the new environment 
(Cotgreave and Forseth, 2002).  Hence, weed impacts on native populations are 
typically the summed effects of impacts on individuals, and any substantial impact on 
the population of a particular specie will obviously have a community impact. Table 
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2.4.7, which is based on Williams and West (2000), presents a summary of weed 
effects on native ecosystems. 
Table 2.4.7  Summary of weed effects 
 
 
 
 
 
 
 
 
On the other hand, it is important to keep sight of the fact that not all impacts of 
weed are detrimental. Weeds in many instances are an additional source of food and 
shelter to both native and exotic species. Rodriguez (2006) described five ways in 
which native species are supported by exotic species, namely habitat modification, 
trophic subsidy, pollination, competitive release and predatory release. Rodriguez states 
that habitat modification is the most commonly reported method by which native 
species are advantaged. According to him, when novel habitats are created, structural 
diversity is improved and old habitats, which would otherwise have been in decline due 
to reduced or disappeared native species, are rejuvenated. Another aspect of weed 
impact assessment is the human component. Human attitudes and knowledge can swing 
weed impact outcomes. For instance, some people exhibit zero tolerance for exotic 
species in natural ecosystems and for others exotics are not excessively disrupting 
entities. Accordingly, weed impact assessments may sometimes be more subjective. 
However, in most of the cases impacts of weeds on natural ecosystems are 
overwhelmingly undesirable in ecological terms. 
 
 
Competition with indigenous plants for light, nutrients, moisture, pollinators; and 
they smother or crowd the soil 
Replacement of indigenous plant communities 
Prevention of natural regeneration 
Change in the movement of water in both soil and watercourses 
Increase soil erosion by shading out ground plants which would have normally held 
the surface soil together 
Changes in the shape of the land (e.g. different grass types on coastal sand dune 
systems may introduce poisons into the soil which prevent other plants growing 
around them, or they poison animals) 
Change in fire behavior by altering characteristics such as the quantity and 
distribution of fuel, and alteration of disturbance regimes 
Change in water quality or characteristics (e.g. willow species, Salix), and habitat 
for fish and other aquatic animals. 
Introduction of foreign genes into local plant populations by cross breeding 
(hybridization and gene swapping).  
Provision of food and/or shelter for pest animals (and some indigenous animals). 
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Appendix II:  Visitor survey questionnaire 
Royal National Park Visitor Survey 
 
            Date-------------  
This survey is part of research which aims to study how conservation management methods could be 
applied to improve both conservation and recreational opportunities in protected areas like National 
Parks. The survey is voluntary and is intended to receive inputs from visitors about the present 
facilities and conditions that they receive in Royal National Park. We ask you to participate in the 
survey by answering the following questions, which will help us suggest ways to improve visitor 
experience and improve conservation in the Park. You can stop answering questions any time you 
wish.  
Please indicate your personal preferences or opinion about the following. 
1)   What are your reasons for visiting the Royal National Park? 
         Please indicate how important (Imp) each of the following reasons is.  (use a tick) 
Reasons Very  
Imp 
Quite 
Imp 
Not very 
Imp 
Not    
Imp 
To observe the beauty of nature     
To enjoy the peace and quiet      
To satisfy my spiritual cravings     
To get away from the pressures of life     
To exercise and experience physical challenge      
To relax and spend time with family and/or 
friends 
    
To picnic with friends or relatives     
To observe native plants and animals     
To observe evidence of aboriginal occupation     
To camp     
To educate my kids about nature      
 
 
2)   Which of the following statements is/are true for you today?  (you can tick more than one) 
a) I wanted a break from my daily routine. □  
b) It’s peaceful here. □ 
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c) Sometimes when I am stressed I come out here. □ 
d) I am a nature lover. □  
e) None of the above. □   I……………………………………………………………  
3)   When visiting a National Park or any similar area, what kind of company do you usually prefer?  
(tick one) 
Alone □       with one or two friends □       with family □        with a group □     No special preference □ 
4) Do you think areas such as National Parks and Reserves, and any wilderness areas within them, 
should be preserved for the use and benefit of both present and future generations? 
 
Yes, strongly agree □          agree □          can’t say □          don’t agree □          No, strongly disagree □ 
 
5)  Non-native plant species often spread to conservation areas such as National Parks and Nature 
Reserves. What do you think should be done about non-native plants in Park areas?  
a)  Non-native species should not be allowed to invade more than a quarter of Park areas. □ 
    b)  Non-native species management should be made more effective and frequent. □ 
    c)  Research must be undertaken to find ways to completely eradicate non-native species. □ 
    d)  At no time should non-native species occupy more than a small area in Park. □     
    e)  It does not matter if non-native species invade Park areas. □ 
6)  Park visitors often leave litter in the areas where they camp or picnic. Litter management activities 
are undertaken in Parks from time to time. What do you think about the present level of litter in the 
Park? 
a) Too much litter, especially on the beaches and picnic spots. □  
b) There is some litter in the Park. □ 
c) There is not much litter in the Park. □    
d) There is no litter here. □ 
e) Litter does not matter. □ 
7)  When people walk along trails in a Park they sometimes step sideways and trample adjacent 
vegetation making the trail wider. As a result, vegetation loss and widening of trails is an inevitable 
use impact. How much trail widening do you think is reasonable and acceptable as a recreational 
impact? 
On average a walking trail should not exceed: 
1m in width □          1.5 m width □          2 m width □          4 m width □          doesn’t matter □ 
8)  When camping in a Park people trample and destroy the vegetation adjacent to the camping area. 
Some increase in the bare ground area around camp sites is inevitable. How much of an increase in the 
bare ground area around camp sites do you think is a reasonable and acceptable recreational impact? 
On average the bare ground area around camp sites should not exceed: 
1m around the camp area □            2 m □            3 m □            4 m □            doesn’t matter □ 
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In the following section you are asked to indicate the surroundings you prefer in National Parks.                    
9)   Some areas within Parks are managed as wilderness areas. Should such areas be in locations that 
require considerable travel before they can be reached? 
Yes, strongly agree □          agree □    can’t say □       don’t agree □       No, strongly disagree □ 
10)    Areas in a Park that offer visitors a wilderness experience should allow which of the following 
type/s of transport?  
a) Visitors must be allowed to go into wilderness areas in 4WD vehicles. □ 
b) Wilderness area must have trails which could be used for dirt bikes or bicycles. □ 
c) Wilderness areas should be open for horse riding. □ 
d) Wilderness areas must only be accessed on foot. □ 
e) Can’t say, guess it doesn’t really matter. □   
11)   Parks have signs boards and notices displayed at various locations. Indicate what you feel about 
this practice in areas which offer a wilderness experience. 
a) Artificialness diminishes the natural character of a wilderness; signs and notices must be avoided. □   
b) Some form of signage can be useful for visitor safety; however, it should be kept to a minimum. □ 
c) Signs and notice boards are useful and do not interfere with the naturalness of a wilderness area. □ 
d) There should be more signs and notices in wilderness areas. □     
e) Can’t say, guess it doesn’t really matter. □  
12)   Should areas offering a wilderness experience include picnic areas and barbeques?  
Yes, strongly agree □           agree □          can’t say □          don’t agree □          No, strongly disagree □ 
13)   Should areas offering a wilderness experience have properly developed camping sites? 
Yes, strongly agree □          agree □          can’t say □          don’t agree □          No, strongly disagree □ 
14)    Areas offering a wilderness experience should have amenities such as:  (use a tick) 
Amenity strongly 
agree     
agree can’t say  don’t 
agree 
 strongly 
disagree 
Star Hotels      
Backpacker’s  Hotels      
Huts      
Toilets      
Bins      
 
15)    Some people believe that those seeking a wilderness experience prefer a greater degree of 
solitude in wilderness areas. Which of the following social settings is your preference?   
a) I like it when I do not meet more than one or two individuals or groups in a day. □ 
b) My encounters with other wilderness users should not exceed 3-4 individuals or 
groups a day. □ 
c) It does not matter how many people I come across as long as overcrowding does not  
occur. □ 
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d) I like coming across other people. □ 
d) Can’t say, does not matter. □   
16)   When camping, which of the following would suit you best?  
a) I would prefer to camp at a place where no other camp can be seen or voices heard. □ 
b) I would like to camp at a place where at least one other camp is at a visible distance. □ 
c) I would like to have at least one camp within close proximity to my camp. □ 
d) It doesn’t matter if other camps are near my camp as long as the place doesn’t get too 
crowded. □ 
e) I don’t like camping. □ 
17)   Which of the following do you think best describes a wilderness area? (you can tick more 
than one) 
     a) Wilderness is a forested area with dense tall trees, one experiences fear there and can 
get lost. □ 
     b) Wilderness is a vast piece of natural land where one experiences solitude and freedom 
of spirit. □ 
     c) Wilderness is a natural land area which is not much modified and is meant for 
conservation. □ 
     d) Wilderness is a scenic and largely unchanged area where one feels close to nature. □ 
     e) Wilderness is none of the above. □    It is ……………………………....................       
18)   Do you think National Parks are different from wilderness areas? 
Yes □              No □              Don’t know □   
         If yes, do you think Parks should be managed differently from wilderness areas?     
Yes □              No □              Don’t know □ 
This last section has a few general questions.   
19)  How long do you intend to spend in the Park today?  
a) Less than an hour. □  
b) Between 1-3 hours. □  
c) About 4-5 hours. □ 
 d) A day, from morning till evening. □  
e) Overnight. □ 
f) A couple of days. □    
20)  How often do you visit a National Park, a Marine Park or any other type of a natural 
conservation area?                 
         First time □     Once a week □     Once a month □     Once a year □    Sometimes □     Less 
than once a year □ 
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21)  Have you visited, know of or do not know these places in the Royal National Park?  (use a 
tick) 
No. Places in RNP Visited Aware and will 
visit in future 
Not aware of 
the place 
1 Audley    
2 Wattamolla    
3 Bonnie Vale    
4 Garie Beach    
5 North Era camping ground    
6 Garawarra State Conservation Area     
7 East Heathcote trails    
 
22)   Have you visited any of the following Parks?  
Blue Mountains National Park    Yes □    No □ 
    Ku-ring-gai National Park           Yes □    No □ 
    Any Marine Park                         Yes □    No □ 
    Any other Park 
(name/s)…………………………………………………………………………………..                   
23)   Please indicate your age group:     18 to 30 □      31 to 40 □       41 to 60 □     over 60 □                
Gender:           Male □           Female □ 
24)   Your residential Post Code (if Australian resident) ………………..  Or International 
tourist  □  
25)    Highest educational qualification    (tick one): 
Primary School □        Matriculation □       H.S.C □        Degree □        T.A.F.E □  
26)   Occupation……………………………………………………………….. 
27)   What did you like the most about your visit? 
……………………………………………………………………………………………………
……………………………………………………………………………………………………
…………………………………… 
28)   What did you like the least about your visit?  
……………………………………………………………………………………………………
……………………………………………………………………………………………………
…………………………………… 
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Appendix III:  Purism scores for individual visitors 
 
Visitor No. Purism score 
38 90 
1 89 
49 88 
87 87 
67 86 
25 86 
3 85 
16 85 
17 83 
115 82 
76 82 
19 81 
28 80 
37 80 
42 80 
30 79 
20 79 
51 79 
74 79 
104 79 
60 78 
31 78 
114 78 
111 78 
59 78 
72 77 
32 76 
41 76 
54 76 
94 75 
46 75 
43 75 
27 74 
96 73 
81 73 
62 71 
4 71 
55 71 
93 71 
102 71 
61 70 
112 70 
70 70 
68 70 
73 69 
108 69 
24 69 
66 69 
78 69 
105 69 
2 67 
50 67 
107 67 
64 66 
23 66 
45 66 
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84 66 
52 66 
71 65 
58 65 
15 65 
33 65 
34 65 
6 65 
57 65 
95 64 
77 64 
113 64 
48 64 
63 64 
109 64 
56 64 
40 64 
11 63 
99 63 
8 62 
9 62 
47 62 
44 62 
29 62 
69 62 
65 61 
103 61 
106 60 
7 60 
85 60 
100 59 
97 59 
53 59 
39 59 
13 58 
89 58 
79 58 
83 56 
80 56 
26 56 
36 56 
110 54 
10 54 
22 53 
98 53 
75 53 
12 53 
35 53 
5 53 
90 52 
91 51 
18 51 
21 50 
14 49 
86 49 
101 48 
92 44 
88 44 
82 37 
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Appendix IV:  Number of visitors and home address post codes  
 
 
 
Post Codes 
Area 
Number 
of  
visitors 
% 
2007 Ultimo, Inner West, Sydney 1 0.9 
2011 Elizabeth Bay, Eastern Suburbs, Sydney 1 0.9 
2016 Redfern, Eastern Suburbs, Sydney 1 0.9 
2017 Waterloo, Eastern Suburbs,  Sydney 2 1.7 
2026 Ben Buckler, Eastern Suburbs,  Sydney 1 0.9 
2033 Kensington, Eastern Suburbs, Sydney 1 0.9 
2037 Forest Lodge, Inner West, Sydney 1 0.9 
2044 St Peters, Inner West, Sydney 1 0.9 
2046 Abbotsford, Inner West, Sydney 1 0.9 
2047 Drummoyne, Inner West, Sydney 1 0.9 
2061 Kirribilli, Lower North shore of Sydney 4 3.4 
2064 Artarmon,Upper North shore of Sydney 2 1.7 
2097 Collaroy, Northen Beaches, Sydney 1 0.9 
2112 Denistone, Northen Suburbs, Sydney 1 0.9 
2135 Strathfield, Sydney 2 1.7 
2141 Berala, Parramatta, Sydney 2 1.7 
2172 Pleasure Point, Bankstown, Sydney 1 0.9 
2173 Holsworthy, Sutherland, Sydney 1 0.9 
2194 Campsie, Bankstown, Sydney 1 0.9 
2196 Punchbowl, Bankstown, Sydney 1 0.9 
2200 Bankstown, Sydney 1 0.9 
2203 Dulwich Hill, Inner West, Sydney 1 0.9 
2204 Marrickville, Innder West, Sydney 1 0.9 
2205 Arncliffe, St George, Sydney 1 0.9 
2212 Revesby, Bankstown, Sydney 1 0.9 
2213 East Hills, Bankstown, Sydney 1 0.9 
2223 Mortdale, St George, Sydney 9 7.8 
2224 Kangaroo Point, Sutherland, Sydney 2 1.7 
2225 Caravan Head, Sutherland, Sydney 3 2.6 
2226 Bonnet Bay, Sutherland, Sydney 5 4.3 
2228 Miranda, Sutherland, Sydney 3 2.6 
2229 Caringbah, Sutherland, Sydney 6 5.2 
2230 Bandeena, Sutherland, Sydney 3 2.6 
2232 Audley, Sutherland, Sydney 10 8.7 
2233 Engadine, Sutherland, Sydney 16 13.9 
2234 Alfords Point, Sutherland, Sydney 1 0.9 
2463 Ashby, Northern Rivers, NSW 1 0.9 
2469 Banyabba, Northern Rivers, North coast of NSW 2 1.7 
2500 Coniston, Wollongong & Illawarra, south coast of NSW 2 1.7 
2503 Incorrect Post Code supplied N.A 0 
2508 Colacliff, Wollongong & Illawarra, south coast of NSW 7 6.1 
2756 Bligh Park, Hawkesbury, Sydney 1 0.9 
2830 Ballimore, central slopes of Regional NSW 4 3.5 
5033 Cowandilla, Adelaide, South Australia 1 0.9 
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Appendix V:  Distribution of most visitors by home address post codes 
Boundaries other than those of national parks are local government areas (LGAs). 
Surveyed visitors had a home address in the LGAs shown by cross-hatching. 
 
